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 There is a lack of exploration into if, and how, adults with cystic fibrosis 
experience social isolation, a social condition associated with detrimental physical and 
psychological effects. Adults with cystic fibrosis experience barriers that may enhance 
the risk of social isolation, such as time-consuming treatment modalities, hospitalizations, 
fatigue, activity intolerance, and recommendations encouraging segregation from others 
with cystic fibrosis to prevent respiratory pathogen transmission. Additionally, these 
barriers may be augmented by social distancing guidelines related to the SARS-CoV-2 
pandemic. While adults with cystic fibrosis have needed to long adhere to infection 
control guidelines with others with cystic fibrosis, this social distancing now extends to 
their whole social network. 
The purpose of this dissertation was to address this gap in knowledge. The 
concepts of social isolation and social support and their relationship to this population 
were investigated through an integrative review, which further supports this gap. A 
subsequent integrative review explored coping in adolescents and adults with cystic 
fibrosis; the findings of this review will be relevant when designing future studies. The 
final step in this dissertation was gaining a preliminary understanding of objective and 
subjective social isolation in adults with cystic fibrosis through the following aims, using 
Cornwell and Waite’s Model of Social Isolation: Aim 1: To evaluate the process and 
resources of the proposed study methodology using Tickle-Degnen’s feasibility model in 
preparation for future studies of social isolation in adults with cystic fibrosis; Aim 2: To 
develop a preliminary characterization of social isolation in adults with cystic fibrosis 




and subjective social isolation using the Patient-Reported Outcomes Measurement 
Information System - Social Isolation Short Form 8a Scale and the Lubben Social 
Network Scale – Revised version; Sub Aim 2b: To identify preliminary signals of 
relationships between objective and subjective social isolation, demographic data, health 
information, and health-related quality of life; Sub Aim 2c: To elucidate experiences and 
perceptions of objective and subjective social isolation using semi-structured interviews; 
Sub Aim 2d: To compare and contrast the relationship of objective and subjective 
isolation through the triangulation of quantitative and qualitative data.  
The results of this mixed-methods feasibility study indicate that while there are 
opportunities to improve recruitment strategies, survey methods, and interview questions, 
this study design is a feasible approach for future work. Results reveal that participants 
were relatively healthy and, overall, experienced less social isolation than others with 
chronic illness. While exploring preliminary signals, relationships between objective and 
subjective social isolation, as well as relationships between many of the Cystic Fibrosis 
Questionnaire - Revised domains and subjective social isolation were discovered. 
Qualitative exploration revealed five main themes: importance of socialization and social 
support, effect of cystic fibrosis on socialization, feelings of isolation, importance of 
cystic fibrosis-specific support, and COVID-19-related socialization and support. 
Quantitative data was supported by qualitative data during triangulation. This study 
provides an initial glimpse of how adults with cystic fibrosis experience social isolation. 
 






Overview of Dissertation 
  Many chronic diseases, such as cystic fibrosis (CF) are progressive in nature and 
come with complex treatment regimens. CF is a genetic disease associated with a 
multitude of physiological and psychological symptoms; CF-related symptoms and 
treatments may potentially lead to social isolation (SoI).1-3 While social isolation (SoI) 
has been correlated with many detrimental physical and mental health effects,4-6 it has not 
been studied in the adult CF population. An integrative review exploring these concepts 
confirmed the lack of exploration into SoI among adults with CF. Therefore, the specific 
aims of this dissertation were: 
Aim 1: To evaluate the process and resources of the proposed study methodology using 
Tickle-Degnen’s feasibility model7 in preparation for future, larger studies of SoI in 
adults with CF.  
Aim 2: To develop a preliminary characterization of SoI in adults with CF using a 
parallel convergent mixed methods approach.    
Sub Aim 2a: To measure objective and subjective SoI using the Patient-Reported 
Outcomes Measurement Information System - Social Isolation Scale Short Form 
8a (PROMIS-SoI) and the Lubben Social Network Scale – Revised version 
(LSNS-R). 
Sub Aim 2b: To identify preliminary signals of relationships between objective 
SoI, subjective SoI, demographic data, health information, and the Cystic Fibrosis 




Sub Aim 2c: To elucidate experiences and perceptions of objective and subjective 
SoI using semi-structured interviews. 
Sub Aim 2d: To compare and contrast the relationship of objective and subjective 
isolation through the triangulation of quantitative and qualitative data.  
The overarching research question driving this study was: To what extent do 
adults with CF experience objective and subjective SoI as a result of the symptoms and 
treatments associated with their chronic disease process? The overall objective was to test 
the feasibility of the proposed methodology and gain a preliminary understanding of 
objective and subjective SoI in adults with CF. The long-term goal long-term goal is to 
use this data to inform future studies aimed at characterizing physiologic and psychologic 
implications of SoI, as well as future development of interventions aimed at decreasing 
SoI’s negative effects.  
Background and Problem Statement 
CF is a genetic, progressive disease that causes impaired respiratory function, 
gastrointestinal disturbances, and increased rates of psychological symptoms (i.e. anxiety 
and depression).1-3. As recently as the 1980s, people born with CF typically did not live 
past their teenage years; however, scientific discoveries have improved the median 
predicted age of survival for those born between 2015 and 2019 to 46 years, with 56% of 
the CF population now being over the age of 18.8,9 With this increased life expectancy 
comes a longer lifetime of managing complex therapeutic regimens, pulmonary 
exacerbations, frequent visits to the provider, and treatments for CF-related complications 
(i.e. CF-related diabetes [CFRD]). The symptoms and treatments associated with CF may 




prohibiting face-to-face contact between people with CF to avoid respiratory pathogen 
cross-contamination prevents this population from forming close bonds with others who 
intimately understand their experiences.10 To add to this potential decrease in 
socialization, the SARS-CoV-2 (COVID-19) pandemic has further limited the ability to 
closely interact with others, which may substantially decrease how those with chronic 
illness socialize and receive support. SoI comes with its own risks, which are comparable 
to risks noted in deleterious health behaviors such as cigarette smoking; SoI can lead to 
increased morbidity and mortality, cardiovascular events, neuroendocrine dysfunction, 
inflammation, adult clustered risk factors (i.e. hypertension, hyperlipidemia, increased 
body mass index), depression, and suicidal thoughts.4-6 Despite the risk factors for SoI 
that adults with CF face, this construct has not been investigated in this population. 
Therefore, this study focuses on testing the feasibility of a study methodology exploring 
SoI in adults with CF and describing SoI in this population.  
Gaps in Knowledge 
 There are multiple studies investigating SoI in other chronic medical populations, 
such as older adults, after spinal cord injury (SCI), alpha-1 antitrypsin deficiency, 
sarcoidosis, multiple sclerosis (MS), Parkinson’s disease (PD), and young adult cardiac 
patients; 11-15 however, it has not been explored in the CF population to our knowledge.  
 When SoI was explored among older adults, it was discovered that feelings of 
belongingness were related to positive health outcomes, such as improved disease 
control. Feelings of loneliness were more prevalent among those with lung disease and 
arthritis, and that loneliness was associated with decreased instrumental support.5,6 In the 




deficiency or sarcoidosis, SoI was present and the importance of social support was 
evident.12 Among those with MS and PD, feelings of SoI increased as symptoms 
progressed, which coincides with people after SCI who reported greater social 
disconnectedness with higher levels of injury.11,13,14 Conversely, older participants with 
SCI reported less perceived SoI, especially among those with a greater time lapse since 
the injury occured.11 SoI was very prevalent among young people after experiencing an 
acute cardiac event, with themes of feeling misunderstood, psychosocial difficulties, and 
difficulty transitioning away from toxic relationships; however, these feelings tended to 
resolve within a year or so after the cardiac event.15  
 These studies demonstrate that various chronic medial populations experience SoI 
and its precipitating factors differently. Given the knowledge gained from these studies, it 
is reasonable to anticipate similarities among the CF population, however, this cannot be 
assumed. With the lack of knowledge on how SoI affects adults with CF, studies are 
warranted to gain an in-depth understanding of this potential problem to develop 
interventions that increase socialization and social support.  
Design and Method 
 This study was a feasibility mixed-methods study based on Tickle-Dengnen’s 
feasibility model;7 the parallel convergent mixed-method design was developed using 
Creswell & Plano Clark’s model.16 A quantitative descriptive approach was utilized to 
describe subjective SoI through the PROMIS SoI, a validated 8-item Likert scale 
measuring perceived SoI .17 For objective SoI, the LSNS-R was used. This is a 12-item 
validated Likert scale measuring one’s social network.18 A qualitative description of SoI 




experiences with social support, SoI, and how CF has affected socialization. The parallel 
convergent methodology allowed for the quantitative and qualitative data streams to be 
collected concurrently; data was analyzed separately and then merged to assess for 
patterns of convergence and divergence. This triangulation of data allowed for a richer 
description of the experience of subjective and objective SoI among adults with CF.  
Key Concepts 
Social Isolation 
 The concept of SoI has been defined and operationalized in various ways. The 
construct of SoI must consider human nature, the need for socialization, and effects of 
reducing or removing socialization on physical and psychological health. SoI is by no 
means a new concept; it has been described as far back as the 1890s.19 However, it is a 
relatively new concept emerging in the literature. During exploration of SoI among 
various populations, definitions use diverse terminologies, such as loneliness, 
disconnectedness, aloneness, and seclusion. Regardless of the operationalization of SoI, 
the detrimental effects on health are clear; these include increased morbidity and 
mortality, cardiovascular events, neuroendocrine dysfunction, inflammation, adult 
clustered risk factors (increased body mass index, hypertension, hyperlipidemia, etc.), 
and psychological distress.4-6  
 SoI can be a rather difficult to operationalize and measure because of its abstract 
nature. Some see SoI as a more objective concept, citing a lack of interaction with others 
and smaller social networks; whereas others see SoI as a subjective concept that results in 




exploring SoI may only focus on objective or subjective SoI, which may limit a robust 
picture of SoI within that population.  
Framework 
 With a relatively broad description of SoI in the literature, the investigator chose 
to use Cornwell and Waite’s model of SoI, which focuses on the two facets of this social 
construct: social disconnectedness and perceived isolation.21 Social disconnectedness 
refers to objective SoI, such as limited social networks, restricted contact with others, and 
a decreased ability to participate in social events.21 Perceived isolation refers to subjective 
isolation and is portrayed by feelings of loneliness, not belonging, or a lack of 
companionship.21 For purposes of this study, social disconnectedness is referred to as 
objective SoI and perceived isolation as subjective SoI.  
Brief Overview of Manuscripts 
 The first manuscript of this compendium presents an integrative review of SoI and 
social support in adults with CF.22 The Social Ecological Model (SEM) was used to 
organize, analyze, and synthesize findings into 5 systemic domains that influence health: 
intrapersonal, interpersonal, organizational, community, and public policy.23 There was a 
clear lack of empirical evidence describing SoI in this population. However, the 
investigator learned about this population’s social spheres through the social functioning 
and interpersonal relationship domains of validated CF-specific health-related quality of 
life (HRQOL) instruments.22 Results indicate that adults with CF who experience more 
physical and mental health symptoms are more likely to experience social dysfunction.22 




community is an important aspect of living with CF. This manuscript informed the design 
of the dissertation study, as one of the aims is to describe SoI in this population. 
 The second manuscript of this compendium presents an integrative review on 
coping in adolescents and adults with CF.24 An in-depth understanding of coping styles in 
this population will aide in future work; coping is likely an important aspect of managing 
SoI and will be explored during future similar studies. The Moos and Holahan Coping 
Skills were used as a guide to organize, analyze, and synthesize findings.24 Results of this 
integrative review found that the use of coping styles was dependent on the individual 
and situation, but positive reappraisal, seeking guidance and support, and acceptance and 
resignation seem to offer the most potential as effective coping management strategies. 
 The third manuscript of this compendium presents the results of the feasibility 
mixed-methods study exploring SoI in adults with CF. This dissertation study presents 
results related to both feasibility aspects of the study and initial exploration into how 
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Background: Adults with cystic fibrosis have unique barriers that may decrease their 
ability to receive adequate social support and socialization, leading to social isolation. 
Social isolation has been correlated with negative health outcomes in other populations. 
In those with cystic fibrosis, social isolation may present additional physiological and 
psychological challenges, potentially interfering with clinical outcomes and quality of 
life. However, there is a lack of understanding as to how social isolation presents in this 
population. Methods: The purpose of this integrative review is to identify and critically 
analyze how social support and social isolation are reported for adults with cystic 
fibrosis. PubMed, Scopus, and CINAHL Complete were searched for related 
publications, resulting in an initial yield of 1,767 articles. After eligibility screening, 21 
studies met the criteria for this review, which were all then critically analyzed and 
synthesized. Results: There is a scarcity of literature focusing on social isolation and 
social support in this population. Reduced physical and mental health were the most 
commonly reported variables associated with reduced social functioning and social 
support. Conclusion: Preliminary studies are warranted to understand how adults with 
cystic fibrosis experience social isolation, as well as its relationship to social support. 
This knowledge can guide future research focusing on physical and psychological effects 








 Only four decades ago, children rarely survived past their teenage years when 
diagnosed with cystic fibrosis (CF), a rare genetic disease causing the body’s mucous to 
become excessively thick.1-3 Over the past generation, CF therapies have improved 
dramatically and extended average life expectancy to 44 years; the majority of people 
living with CF are now over 18.2  This extended life span presents new challenges for 
those living with symptoms and comorbidities, including chronic respiratory 
inflammation and infection, progressive respiratory deterioration, pancreatic 
insufficiency, malnutrition, liver disease, and psychological illness (i.e. depression and 
anxiety).3-5  Given the progressive nature and complexity of CF, care delivery should 
integrate methods to improve both physical and psychosocial quality of life (QOL) and 
outcomes over a lifetime.  
Among those with chronic diseases, including CF, QOL can be influenced by 
social support (SS) and social isolation (SoI), two distinct social conditions.6,7 SS is an 
expansive term defined as the amount of support and resources an individual receives 
from others, as well as having people to talk to (definition adapted from Flewelling et al. 
and Sherbourne).7,8 In the CF population, higher SS is associated with decreased 
treatment burden and improved physical and mental health, QOL, vitality, body image, 
and health perception.7 Conversely, SoI can be caused by feelings of loneliness or 
disconnectedness (subjective) or physical separation and limited interaction with others 
(objective).9,10  Among older adults, higher levels of SoI have been associated with 






mortality, neuroendocrine dysfunction, inflammation, altered gene expression, poor 
sleep, depression, and suicidal ideation.9,10 
While SS and SoI are interrelated, the absence of one does not necessarily imply 
the presence of the other, nor are they always at opposite ends of a continuum. Whereas 
SS may help mitigate CF symptoms, SoI can intensify them. Adults with CF face unique 
barriers that may inhibit their ability to receive adequate SS, such as recurrent 
hospitalizations, missed school and/or work, disability, and limited functioning from 
activity intolerance; additionally, increased treatment burden from time-consuming 
therapies, such as airway clearance methods (i.e. manual percussion, oscillating vests), 
can take an average of 2-4 hours a day, taking time away from daily living. 3,4,7,11-13 
Notably, CF care guidelines recommend that those with CF restrict close contact with 
other individuals with CF due to the high risk of respiratory cross-infection, which limits 
opportunities to form face-to-face connections with others who intimately understand the 
complexities of their disease process.7,14 New public health guidelines resulting from the 
SARS-CoV-2 pandemic (i.e. social distancing) may further strain SS resources.15 These 
unique challenges may inhibit SS and increase the risk of SoI, thus, requiring the need for 
tailored interventions.  
While the physiologic and psychologic impact of CF is well documented in the 
literature, there remains insufficient evidence on how SS and SoI present in this 
population, the connection between the two, and how they affect outcomes. There is a 
gap in research exploring these concepts in adults with CF, making it difficult to grasp 
exactly how they are related. As these concepts are interconnected, this review will 






as well as try to establish the relationship between the two. Exploring these 
multidimensional concepts for a deep understanding will inform future research that 
ultimately improves care, outcomes, and QOL. The purpose of this integrative review 
(IR) is to identify and critically analyze how SS and SoI are reported for adults with CF.   
Framework 
 The social ecological model (SEM) served as a framework for this IR because of 
its focus on systemic factors of health.16 The SEM highlights 5 levels of interrelated 
factors that influence health and health-related behavior: 1) intrapersonal; 2) 
interpersonal; 3) institutional; 4) community; and 5) public policy (Figure 1).16 The SEM 
was used to identify how each of these factors influence SS and SoI in adults with CF.  
     
Methods 
 This IR follows the methodological framework outlined by Whittemore and Knafl 
as follows: 1) problem identification; 2) literature search; 3) data evaluation; 4) data 




















August 2019 and updated in November 2020 . Relevant studies were identified using the 
Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) 
protocol (Appendix A).  
An experienced medical university librarian was consulted before the search to 
identify the most appropriate databases and search terms. PubMed, Scopus, and CINAHL 
Complete were searched using the following terms: “adults with cystic fibrosis” OR 
“adults with CF” OR “adults CF” AND “social isolation” OR loneliness OR “social 
support” OR “quality of life.” A total of 1,767 articles were identified through these 
databases. Fourteen additional articles were identified through handsearching. After 
duplicates were removed, a total of 1,476 articles remained.  
Inclusion criteria included studies conducted in adults ( 18 years) with CF that 
had a focus on SS or SoI. Studies that were non-English or used non-human participants 
were excluded. Studies reported prior to 2009 were also excluded due to changes in CF 
management. Titles and abstracts were reviewed for inclusion criteria, leaving 97 articles 
eligible for full text review. Studies were excluded if they did not focus on SS or SoI, not 
original research, or focused on pediatric populations or caregivers. A total of 21 articles 
were identified that met the inclusion criteria. 
The final 21 articles were evaluated and analyzed using a literature matrix 
(Appendix B). Critical appraisal was performed on all studies using the following tools as 
appropriate: The Appraisal Tool for Cross-Sectional Studies (AXIS), the Critical 
Appraisal Skills Programme (CASP) Cohort Study Checklist for longitudinal studies, the 
Mixed Methods Appraisal Tool (MMAT) for mixed-methods studies, and the CASP 







 Articles reported on quantitative (n = 18), qualitative (n = 2), and mixed-method 
(n = 1)  studies. This IR includes results from a total of 4,190 individuals with CF living 
in 14 different countries. The majority of the studies took place in an outpatient (OP) 
setting (n = 14), with other studies taking place in inpatient (IP) settings (n = 2), both OP 
and IP settings (n = 1), online (n = 3), and mixed OP and online (n = 1).  
Only 2 of the studies directly addressed SS as a major concept.7,21 However, 16 
studies assessed health-related QOL (HRQOL) using either a version of the CF 
Questionnaire (CFQ or CFQ-R) or the CF-QOL questionnaire (CFQoL).5,7,11,12, 22-33 
Given the limited number of studies addressing SS and absence of those exploring SoI, 
these studies were included because of the instruments’ measurement of the social 
functioning domain, along with the CFQoL’s measurement of the interpersonal 
relationship domain. By examining the social functioning and interpersonal relationships 
domains as a proxy for SS and SoI, it is possible to learn more about these central 
concepts. 
The social functioning domains of the CFQ/CFQ-R and CFQoL assess one’s 
ability to socialize with friends or go out at night, comfort with discussing CF with 
others, as well as how the participant feels others view their CF (coughing, are they 
contagious, etc.)34,35 The interpersonal relationship domain of the CFQoL assesses how 
satisfied a person is with their romantic and sex life, social life, relationships with others, 
how CF changes their ability to relate to others and vice versa, feelings of isolation, and 
the ability to lead an independent life.34   






 Intrapersonal Factors 
 Many intrapersonal factors that related to SS or social functioning were identified, 
including demographic factors, clinical factors, and mental health factors. With respect to 
demographic factors, females expressed improved perceptions of SS compared to men; 
however, females tended to have lower social functioning scores.21,23 As age increased, 
social functioning scores were found to decrease and interpersonal relationship scores 
increase.22,25  Education levels were associated to both the social functioning and 
interpersonal relationship domains, with the lowest social functioning scores found in 
those with tertiary education and the highest being in those with secondary education; 
interpersonal relationship scores increased among those who had more education.25 
Participants of lower socioeconomic status (SES) tended to have lower social functioning 
scores, which was the case for all other domains of the CFQ-R (physical, vitality, 
emotional functioning, eating disturbances, treatment burden, health perception, body 
image, role functioning, weight, and respiratory), except digestive.24 With respect to race 
and ethnicity in particular, lower social functioning scores were associated with 
individuals who were Hispanic or Black.24 However, in individuals who were Hispanic, 
ethnicity was not statistically significant after controlling for SES; whereas those who 
were Black had statistically significantly lower social functioning scores after disease 
severity and SES were controlled for.24 Perceived SS was not found to be associated with 
age, income, education, marital status, or disease severity.21 
Clinical variables that correlated with lower social functioning scores included 
having CF (compared to healthy individuals), being on the lung transplant list (compared 






decreased pulmonary function.1,12,26-28 In particular, Ribeiro et al. found that decreased 
forced expiratory volume for 1 second (FEV1%) correlated with poorer social functioning 
scores; no relationships between social functioning and other measures of pulmonary 
function, such as forced vital capacity, were found.12  Poor social functioning scores also 
correlated with increased mental health symptoms and psychological distress, poor sleep 
quality, fatigue, and greater respiratory symptom burden.23,30,32  
Several studies identified variables that demonstrated relationships associated 
with increased social functioning scores, such as being post-lung transplant, not requiring 
oxygen, higher FEV1%, pancreatic sufficiency, engaging in active coping skills, and 
better mental well-being.5,22,26,33 Improved social functioning scores also correlated with 
an increase in one’s understanding of CF; conversely, those who reported more of an 
impact on daily from CF tended to have lower social functioning scores.32  
Interpersonal Factors 
Studies explored the interpersonal factors of support, relationships, work, family, 
friends, and romantic partners. Flewelling et al. investigated SS using the Interpersonal 
Support Evaluation List (ISEL), measuring 4 areas of SS: instrumental aid, having 
someone to speak with, having someone to perform activities with, and having someone 
to relate positively with in regards to self-esteem.7 Increased levels of SS were correlated 
with self-reported decreases in physical, mental, and digestive health symptoms, along 
with improved scores on the following CFQ-R domains: treatment burden, emotional 
functioning, role functioning, social functioning, vitality, body image, and health 
perceptions.7 In contrast, social support did not predict physical functioning, weight gain, 






One’s social network proved to be an important factor in many of the studies. 
Decreased scores on the CFQoL interpersonal relationship domain indicated a higher 
dissatisfaction with relationships and were correlated with those who were younger, 
waiting for a lung transplant, experiencing increased anxiety and depression, or had less 
education.25,26,29 The cross-sectional study by Havermans et al. discovered that 
participants who were employed scored higher in social functioning compared to those 
who did not work; additionally, Flewelling et. al. found those who were not employed 
had decreased perceptions of SS.11,21 Qualitative exploration found that relationships with 
family and friends were important, along with belonging to a social network, desiring 
social obligations, having a purpose in life, and maintaining a social life.36-38 Receiving 
SS from a romantic partner was found to be one of the most important perceived aspects 
of a romantic relationship.38 
Organizational, Community, and Public Policy Factors 
While only two studies identified organizational or community levels of the SEM, 
they demonstrated that belonging to a community and access to resources are important. 
Feeling confident with the care provided by the CF team was the only organizational-
level concept identified.37 For community-level factors, belonging to a social network and 
the CF community were important.37 One cross-sectional study found that females who 
were not able to manage difficult situations as well as others tended to have more social 
dysfunction, anxiety/depression, and insomnia; this was not true for males.1 Factors 







The purpose of this integrative review (IR) was to identify and critically analyze 
how SS and SoI are reported for adults with CF. Findings include an overall relationship 
between decreased social functioning scores and decreased physical and mental health, as 
well as an indication that SS and socialization are important aspects in the lives of adults 
with CF. Both decreased physical and mental health significantly correlated with 
decreased social functioning scores across the majority of studies that assessed HRQOL 
using the CFQ/CFQ-R or CFQoL. Decreased social functioning scores are likely 
associated with CF-related issues, especially fatigue, treatment burden, hospitalizations, 
clinic visits, and general feelings of illness that come as physical health declines; mental 
health is often interconnected to disease severity, presenting challenges that further 
decrease the desire or ability to socialize. Furthermore, decreased social functioning 
scores are related to poorer psychological health,5,7,23,29,32 further hindering one’s capacity 
to socialize and utilize resources that offer SS.  
Demographic characteristics, such as age, sex, SES, education, and race/ethnicity 
had effects on social functioning scores. It may be that the decreased social functioning 
scores associated with increasing age are related to both CF and age-related changes, 
therefore, limiting the ability to engage in social activities. Because CF is progressive, 
older individuals may experience more severe symptoms, such as activity intolerance and 
fatigue. Additionally, common age-related changes, such as arthritis, may limit mobility 
and potentially decrease socialization further. Investigating how different age groups 
manage and cope with the social challenges of CF can help identify the most beneficial 






Sex has been found to play a complex role in many aspects of CF, with females 
exhibiting decreased health perceptions, reduced lung capacity, and poorer physical, 
emotional, and psychological health compared to males; furthermore, females are more 
likely than males to objectively perceive their health as it compares to their true clinical 
picture.1,25,27,39 This IR found differences between females and males that reinforce sex 
differences. Females demonstrated lower social functioning scores, which may be due to 
the increased prevalence of anxiety and depression.40 Supporting this further, females 
who had difficulty managing stressful events experienced social dysfunction, anxiety, 
depression, insomnia, and difficulty in managing daily life, which did not hold true for 
males.1 However, females reported increased perceptions of SS; whereas males 
experienced poorer perceptions of SS, consistent with literature suggesting males may not 
receive SS to the same degree as females.21,41  Given the lower social functioning domain 
scores in females, it is possible that a limited support system has a greater effect on 
females than males.  
Another potential explanation for the differences in sex are the societal norms 
placed on females to simultaneously fulfill various roles, such as being a wife/partner, 
mother/caregiver,  working, and/or running a household. Receiving support from other 
females who intimately understand these challenges is likely important; females without 
this support may be more likely to experience SoI. However, it cannot be overlooked that 
males are juggling multiple similar roles as well, especially as societal norms change, and 
may be less likely to reach out for support given the poorer perceptions of SS.  
Being of lower SES and having less education may limit access to resources due 






and interaction. For example, individuals who struggle financially may not have the 
capability to use online support groups because of limited free time, limited internet 
access, or a lack of internet-capable devices. Additionally, in communities of lower SES 
there may be a lack of resources (i.e. community centers, recreational clubs) that increase 
socialization and support.  
Lower social functioning scores were found for those who were Hispanic or 
Black, indicating the need for further exploration into how CF affects these populations. 
Given that CF predominately affects individuals who are White42, it could be that there 
are limited resources, outreach, and social support specific to people with CF who are not 
White. It is also possible that there is hesitancy to reach out for SS because one may not 
feel a connection or a sense of belonging, meriting a more in-depth examination to 
develop culturally-relevant resources specific to various populations.  
Lower scores on the interpersonal relationship domain were correlated with 
higher rates of anxiety and depression, less education, and being younger.25,29 It is 
anticipated that those with higher rates of anxiety and depression may have difficulty 
with relationships as a result of symptoms and psychological burden. Interestingly, in the 
study exploring QOL in Greek adults with CF, those who were 24-33 years had the 
lowest interpersonal relationship scores compared to the other age groups (18-23 and 
over 33).25 It may be that people in this age range are frequently graduating college, 
having friends move away to begin their careers and/or families, moving away from 
family and friends to follow their own life goals, and gravitating toward adulthood and 
independence. In regards to working, employment is related to better perceived SS and 






socialization. Of interest, one study correlated improved mental well-being with 
working,5 so it should also be considered that those working may be physically and/or 
mentally healthier and can tolerate employment better. In addition, working may also 
provide a sense of purpose and structure, which may account for the improved mental 
well-being. 
One of the studies found results that varied from those of other studies. The study 
by Stofa et al. conducted in Greece found that adults with CF scored highest on the 
CFQoL social functioning domain when compared to other domains (physical, treatment, 
treatment issues, chest symptoms, emotional functioning, concerns for the future, 
interpersonal relationships, body image, career concerns).25 Given that these results 
conflict with other studies reviewed in this IR, it is possible that these participants may 
have differed in health compared to other samples, or there are socio-cultural differences 
in Greece (or amongst study participants). Of interest, this same study found overall 
lower scores for the interpersonal relationship domain, which warrants a deeper 
understanding of the connection between these multidimensional concepts and how they 
present among different cultures and countries.25  
Implications  
 Practice  
Given the relationship between lower social functioning scores and poor physical 
and mental health, it is worthwhile for clinicians to consider these data when developing 
a plan of care. FEV1% is a gold standard for measuring and monitoring disease 
progression in CF and was found to have a positive relationship with social functioning.43 






mortality,43 clinicians must continue to guide care based upon the conviction that CF is a 
complex, multisystem process while also addressing concepts of SS and risks for SoI. 
Those with limited support systems are at higher risk for SoI and potentially will benefit 
from psychological support. 
Addressing how patients utilize support systems may provide additional insight 
into the physical and mental health needs of adults with CF. Screening patients using the 
CFQ/CFQ-R or CFQoL questionnaire may elicit beneficial information in developing a 
holistic approach to care, as well as provide an assessment of how needs may change 
over time. While more interventional research is needed in this area, referrals to SS 
groups may offer individuals a way to seek out and virtually connect with other adults 
with CF.  
 Research  
To our knowledge, this IR is the first to explore SS and SoI in adults with CF. 
Results from this IR reveal several gaps: 1) Few studies address SS and SoI in this 
population; 2) There is a lack of diverse methodologies exploring these social-based 
concepts; and 3) Few studies investigate these concepts using all levels of the SEM or 
similar frameworks.  
It is possible that SS and SoI have not been thoroughly explored in adults with CF 
because it is a slightly newer population. Additionally, initial research emphasized 
physiological aspects of caring for adults with CF. While many studies use the 
CFQ/CFQ-R or CFQoL, these instruments do not directly assess SS or SoI as distinct 
concepts. Likewise, the interpersonal relationship domain of the CFQoL helps to assess 






have a direct linear relationship, it is important to explore the connection in this 
population. Examining how these concepts present and interact in adults with CF through 
social-based assessment tools can further expand our knowledge and add to what we 
know about their QOL. 
More quantitative, qualitative, and mixed-method studies are needed to further 
operationalize and explore the most appropriate ways to measure SS and SoI in the CF 
population, as well as identify variables with positive and negative relationships to these 
concepts. Longitudinal studies can help to determine correlations between SS, SoI, and 
disease progression. With the physiologic and psychologic challenges already faced by 
this population, it may be possible that these concepts relate to disease progression and 
outcomes. 
SS and SoI may be experienced very differently in those with CF and using a 
qualitative approach can explore these concepts on a more personal level. Further 
understanding of SS and SoI can be gained when viewed through a qualitative lens and 
add a deeper understanding of these concepts. Future investigations should explore what 
aspects of SS are valuable, connections between SS and physical/mental health, how SoI 
is perceived, and how SoI is related to SS. These explorations may elicit information that 
can help us to better understand the unique needs of this population. Other confounding 
variables that may affect SS and SoI should be explored more in-depth, such as the 
environment the person with CF grew up in (i.e. parenting styles, etc.), school setting, 
coping styles, social networks, comorbid conditions, family life, etc.  
There is a notable lack of studies testing SS-centered interventions. Considering 






worthwhile to explore ways to improve support that enhances QOL and health 
perceptions. Because those with CF face the risk of respiratory cross-infection when 
being around others with CF, specialized interventions must be developed, refined, and 
tested to accommodate this unique challenge, such as technology-based interventions. 
Additionally, SS from family and friends without CF cannot be overlooked. A more 
robust understanding of these support networks may help in developing interventions that 
increase SS or decrease SoI.  
The use of the SEM was beneficial during this review and revealed a gap in 
studies addressing its different levels. Most of the studies investigated data related to the 
intrapersonal and interpersonal levels, but very few explored organizational and 
community-level data. No studies were identified that considered how public policy 
factors may affect SS and SoI. Using the SEM as a framework for future studies can help 
uncover variables that may affect what SS and SoI look like among adults with CF. 
Limitations 
 This IR has several limitations. It may be difficult to generalize the results of this 
review considering participants were from 14 different countries. Ideas and beliefs 
regarding SS and socialization vary from culture to culture,44 which may affect how 
adults with CF view these concepts based on beliefs. It would be beneficial to explore 
social norms and family structures among different countries and cultures to identify how 
well this information can be generalized.  
Overall, there is a lack of existing studies that address the purpose of this IR. 
While the information found was useful to establish a basic understanding of this 






lack of study methodology diversity, as the majority of studies are cross-sectional, and 
therefore do not consider the complexity of the long-term needs associated with CF. Dill 
et al. found a decline in social functioning over time, which supports the need for 
longitudinal studies.22 
Both the CFQ/CFQ-R and CFQoL ask questions related to social functioning but 
they do not explicitly assess SS or SoI. These two concepts are separate from one’s 
ability to socialize, as one can be surrounded by others or attend multiple social events 
and still feel isolated, while others may have a very small support network or socialize 
infrequently and not feel isolated. Additionally, 3 of the 4 social domain questions on the 
CFQoL only consider events during the past 2 weeks.35 This may limit our ability to truly 
understand one’s social functioning status over a long period of time considering that 
those with CF may not be able to socialize during times of acute illness or exacerbation. 
The interpersonal relationship domain of the CFQoL is only included in 3 of the 21 
studies in this IR. The 10 questions of this domain elicit information related to how 
relationships are formed and maintained, as well as feelings regarding relationships with 
others and isolation.35 Similar to the social functioning domain, it only offers a glimpse 
into a small portion of the SS and SoI concepts.  
Conclusion 
 There is a paucity of literature on SS and SoI in adults with CF. However, general 
relationships among several different variables and social functioning and interpersonal 
relationship domain scores were established. It is evident that physical and mental health 
are correlated with social functioning scores and that the need for SS is important to this 






and how they affect adults living with CF. Having a clear understanding of these 
concepts can help build a framework for future interventional studies with the goal of 
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Background: Adolescents and adults with cystic fibrosis face a multitude of physical and 
psychological challenges that must be managed simultaneously with potential sources of 
everyday stress, such as school, careers, and raising children. Developing adequate 
coping skills are important for both physical and psychological health, especially when 
living with chronic illness. Identifying coping mechanisms that relate to positive 
outcomes can potentially improve quality of life. Methods: The purpose of this 
integrative review is to identify and critically analyze how coping strategies and 
associated influential factors are explored for adolescents and adults with CF in the 
literature. PubMed, Scopus, and CINAHL were searched for related publications, 
resulting in an initial yield of 1,181 articles. After eligibility screening, 15 studies met the 
criteria for this review, which were all critically analyzed and synthesized. Results: 
Multiple coping styles are utilized by this population; positive reappraisal, seeking 
guidance and support, taking problem-solving action, and acceptance/resignation were 
associated with increased quality of life. Coping mechanisms utilized were related to age, 
sex, social networks, support, severity of illness, and perceived illness. Conclusion: 
Further investigations should explore how different coping mechanisms affect short and 
long-term physical and mental health outcomes. Each coping mechanism comes with 










Cystic fibrosis (CF) is a progressive, life-limiting genetic disease that causes 
increased production of thick mucus in multiple organs, resulting in complications such 
as impaired airway clearance, decreased lung function, and gastrointestinal 
dysfunction.1,2 As recently as the 1980s, people diagnosed with CF rarely lived past their 
teenage years.3  Now, the median predicated age of survival for those born with CF 
between 2015 and 2019 is 46 years.4 This substantial increase in longevity is the result of 
the advancement and availability of new treatments and approaches to care.5 However, 
treatment of CF remains complex and time consuming, typically consisting of airway 
clearance methods, multiple medications, nutritional therapy, and frequent visits with the 
care provider.1,2 In addition to daily treatments, people with CF often have to manage 
rigorous treatments for complications of CF, such as frequent respiratory infections and 
CF-related diabetes (CFRD).1,6 
With increasing life expectancy, people with CF must now manage a longer 
lifetime of symptoms with complex treatments simultaneously with typical stressors of 
adolescence and adulthood (i.e. school, relationships, careers, and children).7,8 These 
multiple demands may trigger stress, psychological burden, and reduced quality of life 
(QOL), especially considering the increased anxiety and depression rates in this 
population.1,4,9 When confronted with stressful life circumstances, there is the potential to 
take an active role in adaptation to the particular stressor.10 Having adaptive coping 
mechanisms in place may mitigate psychosocial stressors, mental health symptoms, and 






better QOL, whereas more maladaptive coping strategies (i.e. avoidance or distraction) 
are associated with poorer disease adaptation.1,11 
Coping methods for the adolescent and adult CF population may be unique 
compared to the general population due to a complex interplay of psychological distress, 
QOL, and management of a chronic condition.12 However, there is not a thorough 
understanding of how this population utilizes coping strategies and which strategies best 
prepare the individual to navigate stressors associated with the multifaceted challenges of 
CF. Thus, the purpose of this integrative review (IR) is to identify and critically analyze 
how coping strategies and associated influential factors have been explored for 
adolescents and adults with CF in the literature. This knowledge can be used to better 
guide those with CF to cope with their disease process, manage stress, and promote 
psychological wellness. 
Framework 
This IR uses the coping skills framework outlined by Moos and Holahan as a way 
to organize, analyze, and synthesize findings.13 These coping skills include four general 
coping domains: cognitive approach, behavioral approach, cognitive avoidance, and 









This IR follows the methodological framework outlined by Whittemore and Knafl 
as follows: 1) problem identification; 2) literature search; 3) data evaluation; 4) data 
analysis; and 5) presentation.14 A comprehensive literature review was conducted in July 
2020. Relevant studies were identified using the Preferred Reporting Items for Systematic 
Reviews and Meta-Analysis (PRISMA) protocol (Appendix A).  
An experienced medical university librarian was consulted before the search to 
identify the most appropriate data bases and search terms. PubMed, Scopus, and 
CINAHL were searched using the following terms: ("adults with cystic fibrosis" OR 
"adults with CF" OR "adults CF") AND (cope OR coping OR adapt OR adaptation). A 
total of 1,181 studies were identified. Inclusion criteria included studies conducted in 






adolescents (10 years) and/or adults with CF with a focus on coping or adaptation. 
Studies were excluded if they were non-English, used non-human participants, or were 
published before 2005. Titles and abstracts were reviewed for inclusion criteria, leaving 
56 articles eligible for full text review, of which 15 articles met the inclusion criteria. 
Data evaluation and analysis of the final 15 articles were conducted using a literature 
matrix (Appendix B). Critical appraisal was performed on all studies using the Mixed 
Methods Appraisal Tool (MMAT).15  
Results of this IR are organized and presented by the aforementioned coping 
skills. Due to the diverse nature of coping strategies and terminology across studies, 
coping strategies were coded based upon the definition within the article or context of the 
study. These definitions were then cross-referenced with coping skills and grouped into 
segments, which determined the best fit for each coping strategy (Table 1). Many coping 
strategies have a broad or overarching theme and can belong to various coping skill 
categories; therefore, consistency was used in the coding approach when determining the 
most appropriate category based on the best fit given the context of the study. This 
allowed authors to organize data in a way that could be synthesized in an efficient 








 Articles reported on quantitative (cross-sectional n = 7, short-term longitudinal n 
= 1), qualitative (descriptive n = 1, grounded theory n = 1, phenomenology n = 3), and 
mixed-method (n = 2) studies from 7 different countries (Australia [n = 1], Austria [n = 
1], Brazil [n = 1], France [n = 1], Israel [n = 1], United Kingdom [n = 4], and the United 
States [n = 6]). The majority of studies took place in outpatient (OP) settings (n = 12); 
 Table 1: Coping Skill Strategies 






Logical Analysis and the Search for 
Meaning 
NA None 
Positive Reappraisal Optimism 
Optimistic acceptance 
Positivity 







Seeking Guidance and Support Hope/Hopefulness 
Religion 
Spiritual 
1, 2, 3, 4, 8, 
9, 12, 15 



















1, 2, 3, 10, 
12, 14 

















1, 2, 5, 6, 12, 
15 






others took place online (n = 2) or in combined inpatient (IP) and OP settings (n = 1). 
Results of this IR represent 900 participants (individuals with CF n = 857, family 
member speaking about a deceased loved one with CF n = 10, partner or spouse of a 
person with CF n = 33). 
Positive Reappraisal 
Positive reappraisal coping focuses on remaining positive or using a strategy 
rooted in positivity.13 This coping style was found among seven studies which examined 
coping in relation to age, QOL, health-related QOL (HRQOL), dyadic coping, and end of 
life care.1,6,8,12,16,17,18 Positivity and optimism were common mechanisms for those coping 
with CF as a chronic disease process.7 Older age appeared to be related to improved 
coping strategies through the use of positive reappraisal methods.6,12  One study discussed 
the use of positive reappraisal coping through optimistic acceptance during the 
challenging transition from pediatric to adult CF-based care.12 While the most common 
strategy in this study was optimistic-acceptance (84%), participants also utilized 
additional methods, such as avoidance (8.8%), distraction (2.2%), and hopefulness 
(2.2%); however, these coping methods were used to a minimal extent.12 Participants in 
this study reported low levels of anxiety and depression and a positive experience with 
the complex pediatric to adult care transition.12 Another study exploring HRQOL found 
that positive reappraisal coping enhanced HRQOL when measured through a validated 
CF-specific QOL questionnaire (CFQoL); optimism-based coping was positively 
associated with the social function, emotional response, interpersonal relationship, and 






Exploration of coping styles among people diagnosed with CFRD found that 
those who were older at the time of diagnosis used positivity to cope.6 Additionally, 
individuals living with CFRD who coped through positivity experienced relief of 
symptoms due to acceptance of the disease.6 This qualitative study found that the 
majority of participants eventually embraced positivity and acceptance to cope with 
CFRD.6 
When exploring coping mechanisms among married partners where one partner 
had CF, positive reappraisal through optimism improved dyadic coping.17 Similar 
attitudes within the couples, clear division of roles, focusing on present challenges, open 
communication, empathy, support, and marital growth improved the use of positive 
dyadic coping.17  When using a qualitative approach to explore end of life care in those 
with CF, optimism and a positive mindset were reported by family members as essential 
for both the patient and family in creating a more optimistic prognosis.18 Families later 
questioned using optimism and positivity because they felt it did not allow them to 
process their loved one’s true condition.18  
Seeking Guidance and Support 
Seeking guidance and support from loved ones, caregivers, or a higher power was 
found in eight studies, all of which explored the effects of either religious or spiritual 
coping.1,5,9,12,16-19 One study reported differences between positive religious coping (RC) 
(having a secure relationship with a divine power/force) and negative RC (relationship 
with divine power/force creates negative feelings, such as guilt or abandonment).5 While 
participants utilized positive RC more than negative RC, females were more likely to use 






exploring how coping relates to a connection with God specifically, the age of diagnosis 
was found to affect this relationship; people diagnosed with CF as children were more 
likely to feel that their disease was part of their life’s divine plan, whereas people 
diagnosed as adults felt disease management was a collaboration between their ability to 
manage their disease, the CF team, and God.16,19 Participants diagnosed with CF late in 
life used spirituality as a guide to positively reframe their diagnosis and create meaning 
from the experience.19 
Seeking guidance and support-based coping using religion was found to have 
effects on HRQOL. At the baseline of a study exploring effects of RC on depression, 
anxiety, and HRQOL, positive RC was associated with fewer psychological symptoms 
and higher HRQOL scores in the vitality, emotion, eating, health, and weight domains of 
the CF Questionnaire – Revised (CFQ-R), a validated measure for CF-specific HRQOL.5 
During the 3-month follow-up, there was no longer an association found between positive 
RC and the vitality and emotion domains; a regression analysis found that positive RC 
could not significantly predict any of the CFQ-R domains.5 Negative RC was associated 
with increased perceptions of stress, depression, and anxiety, as well as lower CFQ-R 
scores in the physical, emotion, treatment burden, social, body image, role, weight, 
respiratory, and digestive domains at baseline.5 During follow-up, negative RC was 
associated with increased anxiety and decreased scores in the physical, vitality, 
emotional, social, body image, and respiratory CFQ-R domains.5 Regression analysis 
demonstrated that negative RC predicted greater depressive symptoms and perceived 






Two studies explored the effects of spirituality-based coping on treatment 
adherence and disease management. Spiritual beliefs were found to motivate a healthier 
lifestyle through the belief that proper self-care and disease management were necessary 
for divine assistance.16,19 One of these studies specifically explored how spirituality-based 
coping affected treatment utility (attitude toward treatment), subjective norms (perception 
of other’s expectations), and self-efficacy (perceived ability) on prescribed airway 
clearance, nebulized medications, and exercise regimens.16 For airway clearance, 
treatment utility was positively predicted by self-directed coping (no use of divine 
assistance) and active surrender coping (participating in self-care and then turning control 
to a divine power), and negatively by deferral coping strategies (placing disease 
management into the hands of a higher power); subjective norms were positively 
predicted by age and negatively by active surrender coping; self-efficacy was negatively 
predicted by the use of deferral coping.16 For nebulized medications, treatment utility was 
positively predicted by collaboration (having a partnership with a divine power), pleading 
(for divine assistance), self-directed coping, and negatively by deferral coping. Influences 
affecting subjective norms were inversely predicted by both collaborative and self-
directed spiritual coping; self-efficacy was negatively predicted by deferral coping.16 For 
exercise, treatment utility was positively predicted by the use of pleading and inversely 
by mood; subjective norms were positively related to increasing age and negatively to 
self-directed coping and channeling spiritual constructs.16 
The use of hope/hopefulness (a behavioral approach strategy where it is believed 
everything will work out while utilizing support systems)1 is another coping mechanism 






married partners where one had CF, hope/hopefulness improved dyadic coping.17 In a 
study exploring end of life care in those with CF, hope was also reported by the family as 
essential for both the patient and family during end-of-life stages.18 However, 
hope/hopefulness was not found to be associated with HRQOL in those with CF.1 
Taking Problem-Solving Action 
Problem-solving action involves coping by taking control over an illness through 
knowledge, minimizing symptoms, and preventing disease progression.13 This coping 
mechanism was found in four studies which explore dyadic coping among couples where 
one partner has CF, emotional and social QOL, and coping’s relationship to QOL in 
adults waiting for lung transplants.9,17,20,21  For dyadic coping, the partners with more 
severe forms of CF relied on emotional coping and problem-solving and tended to search 
for social support to enhance coping when compared to those with milder forms of CF.21 
The use of problem-based coping was positively associated with depression and anxiety 
in the partner without CF.21 Characteristics that related to negative dyadic coping 
strategies included discrepancy of illness perception and coping mechanisms between the 
partners, feeling that CF is disruptive, not seeing the other partner’s needs, and a lack of 
support.17 When comparing coping styles to emotional and social QOL, instrumental 
coping (i.e. problem-solving-based coping) was positively correlated to emotional QOL.9 
Active coping (goal-directed effort to minimize stress and its associated physical, 
psychological, and social effects to problem-solve)22 was positively correlated to social 
QOL.9,20 
Increased use of active coping strategies positively related to both psychological 






awaiting lung transplants for either CF or chronic obstructive pulmonary disease 
(COPD), participants who used active coping demonstrated a significant improvement in 
psychological QOL.20 However, there was only a statistically significant relationship 
between active coping and improved physical QOL among the COPD group and not the 
CF participants.20  
Cognitive Avoidance or Denial 
 Cognitive avoidance or denial-based coping strategies use denial or the 
minimization of illness or outcomes.13 This coping mechanism was explored in relation 
to HRQOL in five studies, and in another to end of life care.1,9,12,18,20,23 No significant 
associations were found between the use of avoidance as a coping method and HRQOL.1 
When exploring coping strategies for pain and disability, passive coping (minimizing and 
self-isolation) was found to be utilized by participants the least.23 When exploring QOL 
and coping in patients awaiting lung transplants, the use of disengagement coping was 
negatively associated with psychological QOL in people with CF or COPD;20 whereas 
disengagement was correlated with decreased emotional QOL in a study exploring 
coping and QOL in adults with CF.9 The use of cognitive avoidance and denial-based 
coping were used by people with CF at the end of life, along with their family members, 
but this resulted in little or no preparation to talk about expectations for this difficult 
process.18  
Emotional Discharge 
 Emotional discharge-based coping involves venting through a variety of means 
(i.e. crying, humor, nonadherence, substance abuse, distraction)13 and was found in six 






emotional QOL.9 In a study exploring coping after a diagnosis with CFRD, those younger 
at diagnosis (ages 10-17) tended to use emotional discharge-based coping (i.e. rebellion, 
non-adherence) and had greater difficulty adjusting to the new diagnosis.6 The use of 
emotion-focused coping (attempting to alter emotions to divert away from a stressor)9,24 
was associated with increased depression and anxiety and decreased marital adjustment 
in couples where one partner had CF.21  The use of emotional-discharged based 
distraction coping (behavioral avoidance strategy where one uses distraction to forget 
they have CF)1 was negatively associated with the social function, emotional response, 
interpersonal relationships, and future concern domains of the CFQoL and the emotional 
and social domains of the CFQ-R.1,9 
Acceptance and Resignation 
 The use of acceptance and resignation coping involves coming to terms with 
illness and focusing on living life to the fullest.13 The positive effects of this strategy were 
explored in three cross-sectional studies and two qualitative studies.6,8,9,23,25 In the study 
exploring coping mechanisms following a diagnosis of CFRD, the majority of 
participants opted for acceptance and positivity.6 Those using acceptance coping, which 
was positively associated with QOL,9 found relief of CFRD-related symptoms.6 This 
differed from those who had trouble coping, who experienced difficulties accepting their 
new lifestyle and therapeutic regimen.6 Active and accommodative coping through 
acceptance and self-encouragement was utilized more by those experiencing CF-related 
pain and disability.23  
 When investigating resilience and intolerance of uncertainty (IU) (negative 






(personal competence and acceptance) had a positive effect on HRQOL.25 During 
bivariate correlations, personal competence was positively associated with the physical, 
psychological, social, role, body, eating, heath perception, respiratory, and digestion 
CFQ-R domains, with acceptance positively associated with the psychological, social, 
and body domains.25 Linear regression revealed that personal competence predicted the 
vitality, psychological, health perception, and digestion domains, while acceptance did 
not offer predictive abilities.25 Lastly, bivariate correlations revealed that negative 
thought processes from uncertainty were negatively associated with the physical, 
psychological, social, and health domains of the CFQ-R but did not offer predictive 
properties for QOL during regression analysis.25  
Based on experiences of adults with CF described during a qualitative study, 
participants reported experiencing CF-related social prejudice, feeling shame and 
embarrassment around the general public as a result of CF symptoms, such as public 
coughing or telling others about their disease.8 Common coping strategies to manage 
these issues were not letting the disease become the center of their being, utilization of 
support, and resilience; other coping mechanisms, such as positivity and optimism, were 
also utilized by these participants.8  
Seeking Alternative Rewards 
One study in this IR addressed seeking alternative rewards to cope, which 
involves focusing on new goals.13 This study addressed academic achievement and 
coping among adolescents with CF, with the potential of academic success as the goal or 
alternative reward. This study found that adolescent students with CF fell within the 






school.7 Participants experienced increased missed school days compared to their peers, 
which related to lower grade point averages.7 Average self-efficacy scores, attitude 
toward school, and depression scores were found to be average when compared to other 
classmates, with positive feelings about their own abilities and school.7 Scores on the 
Role-play Inventory of Situations and Coping Strategies found that the participants in the 
study had somewhat effective coping mechanisms in place for managing CF-related 
school stressors.7  
Discussion 
The purpose of this IR was to identify and critically analyze how coping strategies 
and associated influential factors are explored in the literature for adolescents and adults 
with CF. Based on these results, positive reappraisal, seeking guidance and support, 
acceptance and resignation, and seeking alternative rewards offer the most potential, 
however, each comes with its own risks and may not be appropriate for every individual 
or for all situations. Taking problem-solving action, cognitive avoidance or denial, and 
emotional discharge coping mechanisms illustrate both positive and negative effects on 
physical and psychological QOL, depending on the specific situation, context of the 
study, and variables explored. This research suggests that the utilized coping strategy and 
associated outcomes may be dependent upon other variables, such as demographics, 
severity of illness, mindset, personality, comorbidities, etc. It is important to consider that 
coping methods are fluid and can change with time. 
Participants who are older tended to have different coping mechanisms (i.e. 
increased use of positivity) than younger participants,6,16,19,20 suggesting that coping 






disease progression. Positivity was found in younger participants during the complex 
transition from pediatric to adult care,12 which may be related to excitement for new 
chapters in life, such as independence, college, relationships, and family. Additionally, it 
is possible that age-related differences contribute to improved physical QOL with active 
coping in those with COPD awaiting lung transplantation,20 but not in participants with 
CF,20 as those with COPD are typically diagnosed much later in life. Enhanced coping 
may also result from more life experiences and practices with utilizing different 
approaches throughout the lifespan. 
Coping mechanisms using positivity present encouraging outcomes, though these 
strategies may come with risks. The use of positivity was questioned by families of 
individuals dying from CF due to the inability to process the impending death.18 There is 
the potential that by using positivity, family members and the person with CF create a 
sense of denial regarding disease progression and death. On the other hand, it is possible 
that the loved ones of those with CF who use positive coping mechanisms may 
inadvertently believe their loved one is in denial of their prognosis. Perhaps the positivity 
resulted in a sense of self-protection by not allowing full acceptance of the prognosis.  
Certain coping strategies were found to intersect with other variables, such as sex, 
social networks, support, and perceived illness.1,5,8,9,16,21,25 A previous study found that 
females with CF have better perceptions of social support compared to men26, which is 
similar to results from another study suggesting that adult females with congenital heart 
disease seek out and receive support more than males.27 This may explain why females 
with CF utilize RC more;5 belonging to a religious congregation can provide broader 






were found for both sexes,5 and it may be that participants who use religion and/or 
spirituality to cope felt fulfilled with life and used faith to help navigate their chronic 
illness. A similar pattern was found when coping was explored in people with sickle cell 
disease (SCD); participants who used positive RC were less likely to be hospitalized, 
with religious and spiritual coping being common among adolescents living with 
SCD.28,29 However, a potential for negative outcomes exist when using spirituality or 
religion to cope; for example, putting disease management in the hands of a higher power 
may lead to nonadherence based on the belief that the higher power will take control, 
instead of the individual exerting intentional action to engage in self-management. 
Social support potentially improves coping mechanisms due to its facilitation of 
adaptive coping strategies, such as active coping.30 Additionally, acceptance and 
resignation-based coping may allow one to live unrestricted by the burden of CF, thereby 
easing psychosocial challenges and potentially allowing one to develop a broader social 
circle.  A strong support system may aid in the ability to cope with CF, which coincides 
with extra support derived from a religious congregation in those using RC. This may 
also apply to a person with CF who receives support from a spouse or life partner; 
however, the partner without CF can experience psychological burden if they are the 
primary source of support but do not receive reciprocal support. It is important for 
couples where one partner has CF to find healthy ways of coping together to ensure both 
partners have support for managing life with CF or loving someone with CF. 
Severity of illness and perceived illness are factors that may affect coping 
mechanisms and adherence to disease management. Increased severity of illness and 






and a higher potential for complications, prompting strict adherence to treatment 
regimens to prevent disease progression. However, these perceptions may lead to a 
decrease in QOL due to psychological distress, thus increasing the need for appropriate 
coping mechanisms at different points throughout disease progression. Furthermore, 
complex management of CF can be time-consuming, further fostering decreased QOL.  
On the other hand, cognitive avoidance or denial and emotional discharge are 
related to negative outcomes. Certain emotional discharge strategies, such as emotion-
focused coping and distraction, may provide relief and diversion from acute 
psychological distress (e.g., distraction to avoid engaging in harmful behaviors such as 
non-suicidal self-injury) but may not provide long-term sustainable coping for a chronic 
disease.1,31 Further, by minimizing perceptions of illness, those with CF may struggle 
with coming to terms with their chronic disease process, its progressive nature, and the 
future. This may explain the negative relationship between future concern domain scores 
and distraction-based coping.1 Additionally, these concepts may lead to emotional 
discharge coping through alcohol and/or substance abuse or through acting out from 
anger or failure to accept CF. These struggles can create difficulties with socialization, 
emotion, and relationships resulting from hiding or minimizing their illness to friends and 
loved ones, therefore, limiting the ability to seek support. The use of cognitive avoidance 
or denial while waiting for a lung transplant may be related to difficulty facing disease 
severity, leading to little preparation for the challenges of having a lung transplant;20 
additionally, this concept may explain why loved ones of a person who died from CF feel 






similar coping strategies (catastrophizing, anger self-statements, isolation) were found to 
impair QOL in participants with SCD.32 
Coping is not homogenous, either across different individuals or even within one 
individual; just because an individual is performing well in one area, does not mean they 
are in all areas. For example, the study examining academic success demonstrates 
adolescents with CF have adequate coping capabilities in the school setting, yet they had 
increased depression scores,7 indicating difficulty with coping in other areas of life.  This 
potentially illustrates that adolescents may have healthy coping mechanisms in one aspect 
of life but not others. Additionally, coping strategies may change over time, which 
perhaps explains why correlations between coping and HRQOL changed over a 3-month 
timeframe in the study exploring RC, depression, anxiety, and HRQOL.5 
Implications 
 Practice 
 A deep understanding of coping styles and strategies can identify those vulnerable 
to maladaptive coping mechanisms and redirect them to more adaptive strategies. 
Understanding that coping skills are fluid based on a person’s stressor, personality, and 
life experiences can help practitioners meet individual needs. Assessing one’s social 
network will help to identify social supports in place, which can determine the strength of 
their social network and how it may be utilized to improve coping strategies. Coping is 
not a standardized concept that can be prescribed, but individualized assessments can 
elicit knowledge to allow providers to educate on the most appropriate coping strategies. 
These strategies may be integrated into brief interventions performed in clinic as well as 






behavioral therapy, acceptance and commitment therapy) being utilized. Providing 
appropriate coping strategies to those with CF may have a significant effect on QOL and 
disease management.  
 Research 
 While this IR analyzes multiple coping styles in a variety of settings and specific 
CF-related modalities, there are still areas that deserve further exploration. Investigating 
how different coping styles affect clinical outcomes and HRQOL longitudinally can 
provide data that supports the most effective coping strategies for adolescents and adults 
with CF. Placing efforts into qualitative studies addressing how coping strategies are 
developed and utilized while juggling multiple demands of adolescence and adulthood 
can elicit information that may help with the development of healthy coping strategies 
early in life. There is also a need for a thorough understanding of exactly what coping 
means to adolescents and adults with CF, how these coping styles are integrated into 
everyday life, and how they may affect self-management and self-efficacy to best 
assimilate coping strategies into the plan of care.  
 Influences upon coping styles in people with CF have not been explored to our 
knowledge. Exploration of multiple potentially influential variables would provide a 
well-rounded picture of coping in this population. For example, the home environment, 
family life, support system, and parenting style during one’s upbringing may exert 
significant influence on coping skill development. While using spiritual and/or positive 
RC tended to show benefits,5 there remains a need to explore how non-religious and non-
spiritual support systems can help individuals of varying belief systems. It cannot be 






support from congregations, therefore, exploring all avenues can create a more robust 
understanding of the connections, if any, between coping and social networks.  
Notably, there is a clear lack of interventional studies focused on enhancing 
coping skills in people with CF, such as cognitive behavioral therapy, to mitigate 
detrimental coping behaviors and enhance healthy ones. Developing and testing effective 
interventions specific to this population can allow both researchers and practitioners to 
fully engage in improvement of the psychological health of adolescents and adults with 
CF.  
Limitations 
 This IR has several limitations. Multiple studies (n = 9) did not identify if 
participants were diagnosed as children or adults, which may relate to how coping 
mechanisms are developed. A few (n = 3) of the quantitative studies have small sample 
sizes, therefore, the potential for limited statistical power exists. Using Moos and 
Holahan’s coping skills was an appropriate framework for this IR; however, many of the 
coping mechanisms are appropriate for more than one coping skill category, which has 
the potential to affect analysis. Future investigations should explore differences of coping 
strategies based on the age of diagnosis. Considering there were differences between how 
those diagnosed as children and adults approached their relationships with a higher power 
through religion or spirituality, this warrants a closer look to identify how coping 
mechanisms are developed.  
Future investigations should focus on assessing coping strategies through 
different stressors, along with longitudinal studies to see if, and how, coping strategies 






skills, such as self-compassion or humor, deserve exploration into their ability to provide 
adaptive coping in the CF population.  It would be beneficial to investigate how coping 
terminology is used in chronic illness populations; the use of Moos and Holahan’s coping 
skills was advantageous for this review but there remains a great deal of overlap of 
coping terminology. This may cause confusion to how coping mechanisms relate to each 
other across similar populations.  
Conclusion 
 Findings from this IR revealed many adaptive and maladaptive coping skills 
related to the adolescent and adult CF population in the current literature. There are 
multiple opportunities for future studies to extensively explore effects of each coping 
skill in depth, especially how they relate physical and psychological health for people 
with CF. As healthy coping mechanism assessment and education become more 
embedded into the complex interdisciplinary management of CF, the greater the 
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To examine the 
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clinical factors in 
explaining 
HRQOL in CF. 
n = 116 
 
Age range: 16-50 
years (M 25.4, SD 
6.8) 
 
Females n = 72 
Males n = 44 
 
Regional Adult CF 


























- Regression analyses and path 
analyses were consistent. No 
significant associations were found 
between hopefulness or avoidance. 
 
Optimism 
- Positively associated with social 
function, emotional response, 
interpersonal relationships, and 
future concern domains. 
 
Distraction 
- Negatively associated with social 
function, emotional response, 
interpersonal relationships, and 
future concern domains. 
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Miller R, Anderson A, 
et al. Current 
characteristics, 
challenges and coping 
strategies of young 
Mixed Methods  
 
To determine the 
following for 
young adults with 
CF: Current 
health and 
n = 45 
 
Age range: 17-24 
(M 20.7) 
 
Male n = 27 














- Overall mean for anxiety was 4.02 
(range 0-18, SD 4.2) on the HADS, 
indicating the majority of 
participants reported lower levels of 
anxiety.  
- Overall mean for depression was 






people with cystic 
fibrosis as they 
transition to adulthood. 







of the challenges 
they face and to 























HADS, indicating the majority of 
participants reported lower levels of 
depression. 
- Multiple coping strategies were 
identified by participants (praying, 
ETOH/drug use, crying, etc.) but the 
most common ones used as the main 
mechanism to cope were:  
- Optimistic acceptance (84%) 
- Avoidance (8.8%) 
- Distraction (2.2%) 
- Hopefulness (2.2%) 
3. Braithwaite M, Philip 
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Finlayson F, Gold M, 
Kotsimbos T, et al. End 
of life care in CF: 
patients, families and 
staff experiences and 






To explore the 
unmet needs and 
key issues for CF 
patients, their 
families and the 
staff providing 
their care whilst 
awaiting organ 
transplantation. 
CF Patients n = 12 
 
Ages 26-53 years 
(M 35) 
 
Male n = 58% 
 
Family members 
of CF patients that 
passed away in the 
past 4 years n = 10 
 
Ages 27-58 years 
(M 45) 
 





















- Knowledge of palliative care (PC) 
    - Many did not want to discuss         
PC due to fear of bringing death 
closer 
 
- Psychological frame 
    - Family and patients felt a 
positive attitude would have a 
positive impact on prognosis. 
    - Many families felt this positivity 
caused later regrets. 
    - Patients had difficulty 
confronting the reality of death. 
 
- Hope and positive psychological 






CF Clinic in 
Australia 
it may not allow for the processing 
of information. 
- Denial as a coping strategy resulted 
in a lack of preparation for a 
deterioration in health. 
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and to examine 
the moderating 
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and symptoms of 
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anxiety.  
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- Overall, participants used positive 
religious coping (RC) more than 
negative RC.  
 
Positive RC 
- Females reported higher rates of 
RC and scored better in the CFQ-R 
weight domain. 
- At baseline, positive RC was 
associated with lower perceived 
stress and depressive/anxiety 
symptoms scores, higher HRQoL 
scores in the following CFQ-R 
domains: vitality, emotion, eating, 
health, and weight.  
- At follow-up, positive RC was 
associated with decreased 
depressive/anxiety symptoms, and 
higher CFQ-R scores in the eating, 
health, and weight domains but was 




- At baseline, negative RC was 






stress, depression, and anxiety, and 
lower CFQ-R scores in all domains 
except vitality, eating, and health.  
- At follow-up, negative RC was 
associated with decreased anxiety 
symptoms, and decreased scores in 
the  following CFQ-R domains: 
physical, vitality, emotional, social, 
body image, and respiratory.  
- Negative RC predicted a decrease 
in CFQ-R scores for the vitality, 
social, and digestive domains.  
5. Collins S, Reynolds 
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cystic fibrosis cope 
following a diagnosis of 
diabetes? Journal of 







To examine the 
experience of 
adults with CF in 
adapting to the 
diagnosis of 
diabetes, a second 
chronic illness.   
n = 22 
 
Ages 24-55 years 
 
Male n = 12 
























- Participants were now confronting 
feelings about two chronic illnesses. 
 
Positivity and Acceptance 
- The majority of participants 
eventually approached the diagnosis 
of CFRD with positive attitudes and 
acceptance. 
- Acceptance of the new diagnosis 
seemed to relate to the relief of 
CFRD-related symptoms. 
- Living with positivity was 
associated with being older, having a 
stable CF treatment regimen, and 
treating illness as a problem to be 








- Those who described difficulty 
adjusting to CFRD were younger, 
living alone, longing for a more 
active lifestyle, and not having the 
skill required for blood glucose 
control.  
- Barriers to acceptance included 
adjusting to insulin injections, 
prioritizing a normal lifestyle, and 
conflicting dietary demands of 
having both CF and CFRD.  
- Participants that were diagnosed at 
a younger age (10-17 years) used 
rebellion against CFRD to cope by 
not injecting insulin or adhering to 
the proper diet.  
6. Delelis G, Christophe 
V, Leroy S, Vanneste J, 
Wallaert B. The effects 
of cystic fibrosis on 
couples: Marital 
satisfaction, emotions, 
and coping strategies. 












of CF patients 
and their partners 






CF n = 16 
 
Age M& SD 
28(4.56) 
 
Partners n =16 
Age M& SD 
29(5.41) 
 


































- All couples reported a basically 
satisfying relationship. 
- Only 2 of the 16 healthy partners 
reported a different level of marital 
adjustment based on the SDAS than 
their partner with CF 
- SDAS scores of men were better 
when they were the partner with CF 
with the reverse being the case for 









and 2) whether 
the severity of the 
disease and its 
treatment have an 






- Coping strategies are employed 
less among participants compared to 
the healthy control group 
- No significant associations were 
found between participant status (CF 




- Partners with CF who used 
emotional-focused coping had more 
depressive and anxious symptoms 
and poorer marital adjustment. 
- For partners without CF, increased 
depression and anxiety levels were 
positively correlated with problem-
focused and support-focused coping. 
- Participants with a more severe 
form of CF tended to use emotion- 
and problem-focused coping and 
search for social support coping 
strategies compared to participants 
with a milder form of CF. 
7. Grieve AJ, Tluczek 
A, Racine-Gilles CN, 
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Cross-sectional 




To investigate the 
extent to which 
self-reported 
n = 40 
 
Ages 16-21 (M 
18.6) 
 
Male n = 22 
Female n = 18 
 
Self-Efficacy 














- Participants scored within the 
average range for cognitive 
functioning and arithmetic 
performance and generally 
performed well in school. 
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- Those with CF missed more school 
days (86.9% attendance rate) 
compared to their peers (92.7-93.3% 
attendance rate). More school 
absences were related to a lower 
GPA.  
- Scores were average for self-




- Positive feelings about abilities and 
school with few depressive 
symptoms were found 
- Mean score of 2.97 on the RISCS 
indicates somewhat effective coping 
strategies with CF-related school 
stressors. 
- An increase in depression scores 
were associated with more effective 
school coping strategies.  
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Stamper SM, Teeters A, 
Joseph PM. Adults with 
cystic fibrosis: spiritual 
coping with lifelong 
disease. Journal of 












meaning and to 
n = 58 
 
Ages 20-54 
(median age 29) 
 
Male 53%  
 
Adult CF center in 





















- Reframing CF as part of God’s 
plan. Adults diagnosed as children 
felt their disease was part of a 
Divine plan. Participants diagnosed 
as adults saw disease management 
as a collaboration between God, 
their treatment team, and self-care. 
- Spiritual beliefs motivated healthy 






 cope, to compare 
these qualitative 
results with how 
adults diagnosed 
with CF as adults 
described their 
use of spirituality 
in a prior study, 
and to determine 












































based on how well they were self-
managing/caring for themselves.  
- Church support mediated by 
relationships and material 
intervention. Belonging to a 
congregation provided additional 
support.   
 
Quantitative Analysis 
- Airway clearance:  
    - Treatment utility: Predicted by 3 
forms of spiritual coping (self-
directed, active surrender, and 
inversely by deferral).  
    - Subjective norms: Predicted by 
age and inversely by active 
surrender coping. 
    - Self-efficacy: Inversely predict 
by deferral coping and mood.  
 
- Nebulized Medications: 
    - Treatment utility: Predicted by 
four methods of coping (positively 
by collaborative, pleading, self-
directed coping, and negatively by 
deferral coping). 
    - Subjective norms: Inversely 
influenced by collaborative coping 






    - Self-efficacy: Inversely 
predicted by deferral spiritual 
coping. 
- Exercise:  
    - Treatment utility: Predicted by 
collaborative coping and inversely 
by mood.  
    - Subjective norms: Positively 
associated with increasing age and 
inversely predicted by self-directed 
coping and imbuing the body with 
sacred qualities.  
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n = 12 
 
Age in years, 
M(SD) 47(13) 
 
Female n = 10  
 
Pediatric and Adult 









- Emergent theory: Those diagnosed 
later in life with CF related 
spirituality to health in terms of 
relationships between themselves, 
care team, and God. 
 
Supportive themes 
- Spirituality guides the care of the 
body and treatment adherence. 
Motivation for caring for themselves 
was found through faith. They 
believed that self-management was 
necessary for God’s help.  
 
- Adults coped with their adult CF 
diagnosis by making meaning. 
Spiritual growth was related to 
ongoing personal development 






reported a loss of previous faith after 
prayers for better health went 
unanswered.  
 
- Some participants stated their 
spiritual growth was unrelated to CF 
but instead their personal growth. 
 
10. Hubbard PA, 
Broome ME, Antia LA. 
Pain, coping, and 
disability in adolescents 
and young adults with 
cystic fibrosis: a Web-









to patients with 
CF who may be 
experiencing 
pain, and to 
investigate, via 
the website, the 
pain experiences 
of those patients 




n = 18 
 
Ages = 33% less 
than 22 years, 67% 
greater than 23 
 
Female n = 12 
Male n = 5 

























Coping for Pain and Disability 
- Participants used a variety of 
coping strategies. 
- Active and accommodative 
strategies (problem-solving, 
acceptance, and self-encouragement) 
were reported most frequently. 
- Passive strategies (minimizing 
pain, self-isolation, and behavioral 
engagement) were reported the least. 
- No significant associations were 
found between pain and pain 
intensity, duration, or disability. 
 
11. Macedo Cordeiro S, 
Pinto de Jesus, Maria 
Cristina, Evangelista 
Tavares R, Moura de 




To understand the 
experience of 
n = 12 
 
Age = M 26 years 
 










- Biopsychosocial impact of the 
disease on daily life 
    - Fatigue, performing activities of 







Experience of adults 
with cystic fibrosis: a 
perspective based on 
social phenomenology. 





adults living with 
CF.  
Female n = 6 
 
CF Organization in 











makes it difficult to work, finish 
studies, have leisure time, and 
isolates them. 
 
- Social prejudice as a source of 
embarrassment 
    - Feelings of shame and 
embarrassment due to coughing 
when in public. 
    - Avoiding telling others about the 
disease. 
 
- Coping strategies 
    - Try to not live for the 
illness/treatment and not let CF 
become the center of who they are. 
    - Positivity, optimism, resilient, 
and searching for ways to overcome 
challenges were common among the 
participants. 
    - Having support helps them to 
face difficulties.  
12. McHugh R, 
McFeeters D, Boyda D, 
O'Neill S. Coping styles 
in adults with cystic 
fibrosis: implications 
for emotional and social 












n = 122 
 
Ages 18-63 (M 29, 
SD 8.3) 
 
Female n = 86 


















Coping and QOL Domains 
- Emotional and social QOL 
domains had a negative association 
with distraction coping. 
- Increased substance use and 
disengagement were associated with 
decreased emotional QOL. 
- Greater religious coping, 






 emotional QOL 





















were positively associated with 
emotional QOL. 
-Social QOL was positively 
associated with active coping. 
-Active coping was associated to 
increased social QOL. 
 
13. Mitmansgruber H, 
Smrekar U, Rabanser B, 
Beck T, Eder J, 
Ellemunter H. 
Psychological resilience 
and intolerance of 
uncertainty in coping 












QOL in CF 
patients and to 
investigate the 
relationship 
between IU and 
n = 57 
 





























- The majority of the CFQ-R 
domains were associated with 
resilience and some with IU.  
- Within the Resilience Scale, the 
personal competence subscale was 
the most consistently associated with 
CFQ-R scales. 
- The use of high subjective 
competence was associated with 
increased QOL.  
- Acceptance was associated to a 










and patterns that 




coping with CF.  
-During regression analysis, 
competence was shown to positively 
predict vitality, psychological well-
being, health perception, and 
digestion.  
-During regression analysis, 
acceptance did not have any 
significant predictive power. 
 
- Intolerance of uncertainty (IU) 
- IU-related stress was negatively 
associated to QOL.  
- During regression analysis, IU 
scales did not offer much predictive 
power. 
14. Taylor JL, Smith PJ, 
Babyak MA, Barbour 
KA, Hoffman BM, 
Sebring DL, et al. 
Coping and quality of 
life in patients awaiting 
lung transplantation. J 





To examine the 
relation between 
coping and QOL 
and to determine 
whether this 
relation is 
affected by the 
nature of the lung 
disease.  
 
Of note, this 
study included 
participants with 
CF or chronic 
n = 187 
(CF n = 48) 
 
Age M 30.9 (SE 
8.7) 
Female n = 32 
Male n = 16 
 




































- Increased active coping are 
positively related to better 
psychological QOL.  
- Active coping was not significantly 
related with physical QOL in the CF 
group but was for the COPD group. 
This finding suggests that how 
coping influences health may 
depend on the disease process and 
age of diagnosis. 
 
Disengagement 
- Higher levels of disengagement 
coping is negatively related to 









Only the CF 
participant data is 

































- Overall, CF participants waiting 
for lung transplant demonstrated 
higher psychological and physical 
QOL compared to the COPD 
participants. 
- The authors note the link between 
the younger age of participants with 
CF (compared to the older age of 
COPD participants), which may 











15. Werner S, Hochman 
Y, Rosenne H, Kurtz S. 
Cooperation or 
Tension? Dyadic 
Coping in Cystic 
















17 married Jewish 
couples  
n = 34 
 
Age 25-69 (M 
38.1) 
 
Two largest CF 
clinics in Israel 
Couples were 
interviewed 





















- An overall pattern of cooperation 
was found between 11 couples but 
with recognized periods of tension 
and vulnerability.  
 
Methods to improve dyadic coping 
strategies:  
   - Similar attitudes on illness on 
how it should be addressed 
   - The CF patient is responsible for 
disease management 
   - Division of roles 
   - Optimism and hope 
   - Focusing on present challenges 
   - Communication 
   - Mutual empathy (including 
understanding, validating, and 
caring) 
   - Instrumental and emotional 
support 
   - Marital growth 
- Many couples identified that 
aspects of the illness are 
downplayed so the disease ‘does not 






- Optimism and hope were a focus 
of the coping process 
 
Methods related to negative dyadic 
coping strategies:  
- Themes found among these 
couples included:  
   - Discrepancy in illness perception 
and coping mechanisms 
   - Perceptions that CF is disruptive 
   - Inability to see each other’s 
needs and communicate 

















The Experience of Social Isolation in Adults with Cystic Fibrosis: Results of a Mixed-
Methods Feasibility Study 
 
Abstract 
Background: Adults with cystic fibrosis face unique challenges that potentially 
contribute to increased risk for social isolation, including complex treatment regimens, 
fatigue, pulmonary exacerbations, and infection control guidelines limiting face-to-face 
interactions with others with cystic fibrosis. Social isolation is associated with 
detrimental health outcomes, yet has not been explored in this population. This study 
aims to explore the feasibility of a mixed-methods approach to gain a preliminary 
description of if, and how, this population experiences objective and subjective social 
isolation using Cornwell and Waite’s Model of Social Isolation. Methods: Participants 
were recruited from a large Southeast academic medical center adult cystic fibrosis clinic. 
Quantitative data on demographics, health information, objective and subjective social 
isolation, effects related to COVID-19, and cystic fibrosis health-related quality of life 
outcomes were collected via an online survey. Qualitative interviews elicited a deeper 
exploration into feelings of isolation, social support, and  COVID-19-related effects. 
Quantitative and qualitative data were collected and analyzed separately and then 
triangulated for a robust picture of social isolation. Results: This study found the 
methodology feasible for future studies and elicited ways to improve future work. As a 
whole, this sample had adequate support systems in place, reported low levels of social 
isolation, and did not experience negative COVID-19-related effects.  Preliminary data 
reveals potential predictors of social isolation, including sex, martial/relationship status, 






Conclusion: This study provides a preliminary insight into social isolation in adults with 
cystic fibrosis. The mixed-methods approach is feasible for future work, which is 
warranted to confirm findings of this study and explore social isolation in a more diverse 


























As recently as the 1980s, infants diagnosed with cystic fibrosis (CF) rarely survived 
into adulthood.1 Advancements in therapies have since increased life expectancy 
dramatically; more than half of the CF population are adults ( 18 years) with a median 
predicated age of survival of 46 years for those born with CF between 2015 and 2019.1-3 
Despite these advances, CF remains a progressive disease that results in impaired airway 
clearance, respiratory infections, digestive dysfunction, fatigue, activity intolerance, and a 
higher incidence of psychological illness.1,4,5 With this increased longevity, adults with CF 
now have a longer lifetime to navigate diverse symptoms and complex, time-consuming 
regimens that may take 2-4 hours a day.6,7 CF-related symptoms, treatments, multiple 
hospitalizations, and infection control guidelines limiting face-to-face interactions between 
people diagnosed with CF may limit the ability to socialize.8 Additionally, beginning in 
the Spring of 2020, social distancing guidelines resulting from the SARS-CoV-2 (COVID-
19) pandemic further limit the potential for socialization.9 This limitation potentially 
decreases social support received from the support network.  
Social support is a broad concept that includes the amount and quality of support 
and resources an individual receives from others, as well as having people to talk to 
(definition adapted from Flewelling et al. and Sherbourne).10,11 While social support may 
act as a protective health factor, potentially mitigating symptoms of CF, the lack of support 
may have the opposite effect, causing social isolation (SoI).12 SoI can result from 
loneliness, disconnectedness, or physical separation from others and is associated with 
detrimental health effects.13-15  Grim evidence on SoI among older adults reveals it is as 






dangerous and obesity, causing an increase in morbidity and mortality, cardiovascular 
disease, neuroendocrine dysfunction, inflammatory regulation, and adult clustered risk 
factors (i.e. hypertension, increased body mass index, and hyperlipidemia).13-18  
Theoretical Framework 
SoI is a multidimensional concept that exemplifies various properties, from feelings 
of isolation or loneliness to a reduced social support network. The literature frequently 
describes two elements of SoI: objective and subjective.19 Objective SoI includes the 
number, frequency, and quality of social contacts, whereas subjective SoI refers to 
individual feelings of isolation from others or loneliness from a lack of social needs being 
met.19 The conceptual model of SoI presented by Cornwell and Waite (Figure 1) was used 
to guide this study. This model approaches SoI using the aforementioned objective and 
subjective dimensions. Cornwell and Waite refer to objective SoI as social 
disconnectedness from a limited number and frequency of social network contacts and/or 
a decreased ability to participate in social activities.19 Subjective SoI refers to individual 
feelings of perceived isolation, including feelings of loneliness and lack of support.19 
To our knowledge, Cornwell and Waite’s model has not been used to explore the 
CF population. However, its use among older adults19 and after spinal cord injury (SCI)20 
demonstrates an appropriate fit for this study, as it will provide a description of objective 
and subjective SoI as experienced by adults with CF and provide preliminary data about 








Current Study Aims 
While evidence on the effects of SoI is rapidly emerging in the literature, SoI in 
adults with CF has received little attention. Given the unique needs of this population, it is 
worthwhile to understand how this population experiences SoI. This knowledge may 
translate to the identification of those at high risk for SoI and guide future interventions 
specific to the challenges faced by adults with CF. Therefore, the main goals of this study 
were to 1) To evaluate the process and resources of the proposed study methodology using 
Tickle-Degnen’s feasibility model21 in preparation for future large-scale studies of SoI in 
adults with CF and 2) To develop a preliminary characterization of SoI in adults with CF 
using a parallel convergent mixed methods approach22 by a) measuring objective and 
subjective SoI, b) identifying preliminary signals of predictors to objective SoI, subjective 
SoI, c) elucidating experiences and perceptions of objective and subjective SoI, and d) 






* Limited number and 
frequency of social 
contacts
* Decreased ability to 





* Feelings of loneliness
* Feelings that social 
support is lacking






 Approval was obtained from the Institutional Review Board (IRB) at the Medical 
University of South Carolina. This study was eligible and approved for a waiver of 
signed consent. A statement of research was provided to all potential participants who 
accessed the survey link. Only study personnel listed on the IRB form had access to data. 
Data was deidentified to maintain confidentiality of participants.  
Design 
 A convergent parallel mixed-methods research (MMR) design was used to gain a 
preliminary understanding of the feasibility of implementing research with this 
population to inform future studies, and generate a preliminary characterization of 
objective and subjective SoI in adults with CF.22 This design facilitated the independent 
collection and analysis of quantitative and qualitative data concurrently, allowing for the 
consequent merging and triangulation of results for collective interpretation.22 
Participants and Recruitment 
A total of 153 participants were recruited using convenience sample through an 
adult CF clinic. To be eligible, individuals were required to be 18 years of age or older 
with a confirmed diagnosis of CF, have internet access for online survey completion, and 
have the ability to read and speak English. Individuals completed a self-screening 
questionnaire at the beginning of the survey. Potential participants on the clinic’s email 
listserv were sent an email by a clinic provider, which included a letter explaining the 
purpose of the study and link to the study survey. Additionally, potential participants 
were provided with a study letter by clinic personnel during in-person clinic visits. Our 







Following consent, participants completed an online REDCap23 survey that 
included measures of feasibility, demographic and clinical characteristics, validated 
measures for subjective and objective social isolation, a validated CF-specific quality of 
life (QOL) measure, and COVID-19-related questions. Within the survey, participants 
had the option to indicate if they were interested in participating in a subsequent 
interview for the current study within the survey. A descriptive qualitative approach was 
used to develop the interview guide (Table 1), which elicited perceptions of SoI and 
social support in relation to CF.   
Measures 
Feasibility Measures. Feasibility measures were guided by Tickle-Degnen’s feasibility 
model.21 To evaluate feasibility of study processes, recruitment and drop-out rates were 
monitored, and participants were queried about interest in future similar studies through 
the survey. During qualitative interviews, data were collected regarding participants’ 
perceptions of how well the study adequately captured the experience of the adult with 
CF. To evaluate feasibility of study resources, data was collected on the length of time to 
complete the interview to assess time commitment.  
Demographic and Clinical Characteristics. Demographic information consisted of age, 
sex, race/ethnicity, marital/relationship status, education level, work status, insurance 
status, and zip code. Zip code was used to determine metropolitan and non-metropolitan 
status was based on the 2013 Vital and Health Statistics Urban-Rural Classification 
Scheme.24 Clinical characteristics included forced expiratory volume (FEV1), oxygen use, 






hospitalizations in the past year, and if they had a history of lung transplantation status or 
were on the lung transplant list. 
PROMIS Social Isolation Short Form 8a (subjective isolation). The PROMIS SoI 
scale measures subjective SoI, such as feelings of being avoided or excluded, along with 
feeling disconnected or detached from others.25 This is an 8-item scale instrument derived 
from the original 14-item scale; each question has a 5-point Likert scale rating from never 
to always. Instrument scores are converted to T-scores using the PROMIS measure-
specific scoring guide.26 T-scores range from 33.9 – 76.9, with higher scores indicating 
increased SoI.26 The original 14-item scale indicates an average score is 50 when tested 
in the general population; however, the PROMIS SoI short form instrument’s average 
score of 50 is from a population more representative of people with chronic health 
issues.26 The original 14-item PROMIS SoI scale has a construct validity effect size of 
0.45 (p <0.001) and a confirmatory factor analysis model fit of 0.99.27 The instrument 
used for this study has a strong correlation ( = <0.95) with the original full item bank.27  
Lubben Social Network Scale – Revised (objective isolation). The LSNS-R is a 12-
item instrument updated from the original 10-item scale and measures one’s social 
network, including that of family, friends, and neighbors.28 Answers are on a 5-point 
Likert scale with varying responses per question. Scores range from 0-60, with higher 
scores representing broader social networks, indicating less objective SoI. Participants 
scoring under 20 are at high risk for SoI due to a limited social network.28 The LSNS-R 
has a strong internal consistency ( = 0.78) and a correlation of 0.68 with the original 
LSNS.28 While this instrument has not been validated in a population outside of older 






Cystic Fibrosis Questionnaire – Revised (CFQ-R). The CFQ-R is a CF-specific 
measure that assesses HRQOL in the following 12 domains: physical function, vitality, 
emotional functioning, eating problems, treatment burden, health perceptions, social 
functioning, body image, role perceptions, weight, respiratory symptoms, and digestive 
symptoms.29 This instrument contains 50 questions with a variety of formats. For each 
domain, scores range from 0-100, with lower scores indicating poorer QOL.29 
Psychometric evaluation demonstrates appropriate reliability for each domain, ranging 
from  = 0.51 (treatment burden) to  = 0.94 (physical functioning), with  = 0.88 for all 
scales.29  
COVID-19 Impacts. Due to the novelty of COVID-19 at the time of study, there were 
limited instruments assessing potential COVID-19 impacts to consider for this 
population. We used questions from two different newly developed instruments: 1) From 
the COVID-19 Community Response Social Distancing Impact Survey we selected two 
questions: “How many relatives or friends do you see or hear from at least once  a 
month?” and “How often do you see or hear from the relative or friends with whom you 
have the most contact?”30 The questions were taken from the LSNS-R scale, therefore, it 
was fitting to use these questions to assess COVID-19 effects on SoI, and 2) From the 
Osteoporotic Fractures in Men (MROS) COVID-19 Social Impact Questionnaire we 
selected one question: “Who is providing you with social support during the 
outbreak?”31 Additionally, we developed a question assessing the severity of COVID-
19’s effects on the ability to socialize and interact with others: “Has the coronavirus 








 Qualitative description methodology guided collection and analysis of qualitative 
data. Participants were read a statement of research outlining the purpose and risks of 
participating in the interview (Appendix A). The interview protocol contained six 
questions (Table 1) that were designed to facilitate dialogue about experiences regarding 
social support and SoI. Interviews were semi-structured; therefore, questions and prompts 
were modified based on participant responses to elicit further understanding of 
experiences of social support and SoI. The last question prompted participants’ thoughts 
regarding the appropriateness of the survey and interview questions for feasibility data 
and future study improvement. All interviews were conducted via phone and audio 
recorded. A third-party transcription service (Rev)32 was utilized and all transcripts were 
checked for accuracy by the primary investigator.  
Table 1. Interview Questions 
1) What does socialization and the ability to interact with others you care about mean to 
you? 
2) Tell me what it is like to live with cystic fibrosis, in terms of how it affects your 
relationships, social life, and ability to interact with those who you care about. 
3) Tell me about your support system. 
4) Tell me about your relationship with the cystic fibrosis community. 
5) Tell me about how the COVID-19 pandemic has affected your ability to socialize and 
spend time with those you care about?  
6) Post-interview: How well do you feel the survey and the interview appropriately 
captured your experience as an adult with CF?  
Quantitative Analysis   
The final data set was checked for missing data; incomplete surveys were 
excluded. Scores were manually calculated for LSNS-R.28 PROMIS SoI scores were 






validated online scoring application.33 All statistical data was computed using IBM SPSS 
(v25) statistical software.34 
 Descriptive statistics were obtained for survey-related feasibility data (interest in 
future studies, willingness to participate in an interview), demographic, clinical data, and 
COVID-19-related questions. Categorical data was examined using frequencies. Mean, 
median, standard deviations, and interquartile ranges (where appropriate) were calculated 
for continuous variables. Continuous data was examined for normality. Due to non-
normality of data and a small sample size (n = 34), appropriate non-parametric tests were 
utilized. Relationships between subjective SoI, objective SoI, age, and CFQ-R domains 
were explored using Spearman’s rho with 95% confidence intervals. The mean, standard 
deviation, median, and interquartile ranges were calculated for subjective (PROMIS-SoI) 
and objective (LSNS-R) SoI scores and for each of the CFQ-R domains. Differences 
between sex, marital/relationship status, work status, insurance status, geographic area, 
oxygen use, lung transplant status, and who is providing social support during COVID-19 
were compared with Mann-Whitney U testing. Education level, FEV1, taking a CFTR, 
number of hospitalizations over the past year, the number of relatives, friends, or 
neighbors the participant sees/hears from at least once a month during COVID-19, and 
the frequency of seeing/hearing others during COVID-19 were compared using Kruskal-
Wallis H testing. Alpha was set at p = 0.05 to determine significance. 
Qualitative Analysis 
 Interviews were conducted until data saturation was reached (n = 17). Qualitative 
analysis of interview data using inductive content analysis was done through manual 






recording and comparing to the transcript. Any inconsistencies were corrected. Interviews 
were coded line-by-line and analyzed for significant words and statements, which were 
then condensed to smaller statements. A codebook was developed for consistency in 
theme development (Appendix B). These condensed statements were transferred to a 
spreadsheet to determine commonalities that assisted in the development of major themes 
and sub-themes. Qualitative experts reviewed these themes for consistency and accuracy.  
Mixed-Methods Analysis 
 Quantitative and qualitative data were collected and analyzed individually for 
preliminary data pertaining to SoI. An MMR design was utilized to deliver an initial 
description and understanding of how SoI presents in adults with CF. To accomplish the 
merging of quantitative and qualitative data, data streams were collected using a parallel 
approach, allowing for two distinct dimensions of SoI to be analyzed for an in-depth 
examination (Figure 2).22 The goal of this approach was to develop a complex 
understanding of SoI.  Quantitative and qualitative data were collected concurrently 
throughout the study yet analyzed independently. Quantitative data provided a 
description of SoI among the participants through the use of the survey results; 
qualitative data provided deeper explorations through interviews that either converged or 
diverged with the quantitative data. Experts reviewed the merging of data streams for 









 Potential participants (n = 153) received the recruitment letter and survey link 
through the CF clinic listserv, which was sent out three times over a 5-week period. 
Individuals were also approached during clinic visits and provided with study 
information by clinic personnel. 46 individuals were initially enrolled in the study with a 
total of 34 completing the study (22.2% of the potential patients receiving the online 
survey via email); demographics are presented in Table 2. The majority of participants 
were female (73.5%), White (94.1%), married or with a partner (61.8%), had a college 
degree (32.4%), were employed (55.9%), had private/employer insurance (70.6), and 
lived in metropolitan areas (85.3%). The majority appeared clinically stable, with an 
FEV1 range of 70-90% being the most common (35.3%), did not require oxygen (94.1%), 
were taking a CFTR modulator medication (73.5%), the majority not requiring a CF-






related hospitalization over the past year (55.9%) or having a lung transplant (91.2%). 
More detail is provided in Table 2.  
Table 2. Demographic and clinical characteristics of participants 
(n = 34) 
Demographics 
Age (years), mean (SD)1 35.3(10.42) 
Sex2, n(%) 




   White 




Marital status, n(%) 
   Not married or not with a partner 




Educational Attainment, n(%) 
   High school/GED or less 
   Some college 
   College degree 







   Not working full or part time 




Insurance status, n(%) 
   Medicaid/Medicare 




County type3, n(%) 
   Non-metropolitan 






   >90% 
   70-90% 
   40-69% 
   <40% 







Uses oxygen5, n(%) 
   No 
 
32(94.1) 
Taking a CFRT medication, n(%) 
   No    
   Yes 





Number of inpatient hospitalizations related to CF 
in the past year, n(%) 
   0 
   1-3 
   4-6 
   7-9 
   10 or more 









Has had a lung transplant, n(%) 
   No 
 
31(91.2) 






   No 31(91.2) 
1 – 1 participant did not provide age 
2 – 1 participant did not provide sex 
3 – Unable to determine county type of 1 participant 
4 – 3 participants did not provide FEV1 
5 – 2 participants did not provide oxygen use 
 
Feasibility Measures 
 For resource assessment, a total of 46 participants accessed the survey, however, 
12 participants either opened the survey without answering questions (n = 7) or did not 
complete the survey (n = 5), leaving a total of 34 participants enrolled in the study. With 
a recruitment rate of 22.2%, we did not meet the recruitment goal of 50%. To recruit for 
the qualitative portion, participants selected an option to indicate interest in participating  
in a subsequent interview. Twenty-seven (79.4%) of the 34 participants expressed 
willingness to take part in the interview portion. Two of the participants that agreed to an 
interview could not be reached to schedule a time and two did not answer the phone at 
the scheduled interview time. Depending on the participants’ preferred contact method, 
these participants were either called or emailed two additional times without success.  
Thirty-two (94.1%) indicated an interest in participating in future similar studies. All 
interview participants felt the survey and interview questions captured their experience as 
an adult with CF but provided recommendations for future studies, including assessment 
of emotional state and mindset, coping strategies, difficulties with romantic relationships, 
questions to help pinpoint origins of feelings of SoI, and family dynamics. For resource 
assessment, the mean(SD) interview time was 29.6(10.5) minutes with a range of 15 – 53 
minutes.   
Subjective and Objective Social Isolation Scores 
 Nine (26%) participants had PROMIS SoI scores over 50, indicating higher levels 






with a mean(SD) of 45.5(11.2). Two (6%) participants had LSNS-R scores under 20, 
indicating a high risk for SoI and a poor support system; scores ranged from 8 – 55, with 
a mean(SD) of 38.2(11.2). Additional details are reported in Table 3. Spearman’s rank-
order correlation assessed the relationship between subjective isolation (PROMIS SoI) 
and objective isolation (LSNS-R) scores. There was a statistically significant negative 
correlation between subjective isolation scores and objective isolation scores (rs(32) = -
.65, p = <.001) (Table 4).  
Table 3. Mean Instrument Scores 
(n = 34) 
 
IQ Range 
                                                             M(SD) 25% 50%/Median 75% 
PROMIS SoI (Subjective SoI)  45.5 (11.2)  33.9 44.4 53.1 















72.2 (28.6)  
61 (21.7)  
73.3 (20.8)  
87.9 (19.2) 
76.1 (22.1)  
72.5 (24.8)  
62.8 (21.6)  
75.5 (21.3)  
80.9 (24)  
81.4 (35)  
81.9 (19)  








































1 – Unable to score 1 participant’s social domain due to missing data 
 
Preliminary Signals of SoI Predictors 
Mann-Whitney U tests were performed to determine differences between 
subjective and objective SoI scores across sex, marital status, work status, insurance 
status, metropolitan/non-metropolitan status, oxygen use, lung transplant status, and 
COVID-19 support (Appendix C). All values are reported as medians. PROMIS SoI 
scores were significantly higher in those who were not married or with a partner (50) than 






significantly higher in females (43) than in males (28), (U 167.5, p = .003); among those 
who had support from relatives, friends, or neighbors coming by their place during 
COVID-19 (46.5) compared to those who did not (35), (U 191, p = .006); and in those 
who had a relative, friend, or neighbor they could talk with on the phone during COVID-
19 (46) compared to those who did not (36), (U 201,  p = .022).  
To tests for differences among subjective and objective SoI scores between 
groups for education, FEV1, use of CFTRs, number of CF-related hospitalizations over 
the past year, COVID-19 family support, how many people the participant sees and hears 
from during COVID-19, and COVID-19 impact, Kruskal-Wallis H tests were conducted 
(Appendix D). For how often do you see/hear from others during COVID-19 and 
PROMIS SoI scores, frequency distributions were significantly different between groups 
(less than monthly [n = 2], monthly [n = 1], weekly [n = 9], few times a week [n = 7], and 
daily [n = 14]), H(4) = 10.3, p = .036. Post-hoc testing shows significant differences 
between the few times a week (33.9) and less than monthly (71.6) groups (p .043). 
Differences were also noted for LSNS-R scores (H(4) = 12.0, p = .017) but no significant 
pairwise comparisons were found. Frequency distributions of LSNS-R scores were 
statistically different among how many family members the participant is receiving 
support from during COVID-19 (none [n = 2], 2 [n = 1], 3-4 [n = 14], 5-8 [n = 12], 9 or 
more [5]), H(4) = 10.5, p = .033, with pairwise comparisons reporting significances 
between the none (13) and 5-8 persons (44.5) groups (p = .009) and the none (13) and 
nine or more persons (47) groups (p .010).  
 Spearman’s rank-order correlations were used to explore potential preliminary 






4). There was a statistically significant negative correlation signal between PROMIS-SoI 
scores and the following CFQ-R domains: physical (rs(34) = -.40, p = .021), emotion 
(rs(34) = -.61, p = <.001), treatment burden (rs(34) = -.40, p = .020), health (rs(34) = -.52, 
p = .002), social (rs(33) = -.53, p = .001), body (rs(34) = -.44, p = .009), and role (rs(34) 
= -.56, p = .001). A significantly positive correlation signal was found between LSNS-R 
scores and the CFQ-R emotion domain (rs(34) = .39, p = .024). 
 
Qualitative Description of SoI Among Adults with CF 
 Five main themes were elicited from the qualitative portion of this study: the 
importance of socialization and social support, the effect of CF on socialization, feelings 
of isolation, importance of CF-specific support, and COVID-19-related socialization and 
support. Definitions of qualitative themes can be found in Appendix B.  
Theme #1: The importance of socialization and social support 
Socialization. The majority of participants (n = 16 [94%]) discussed the 
importance of socialization. A variety of activities were considered within the construct 
Table 4. Spearman’s rho ( rs ) correlations (n = 34) 
 PROMIS SoI LSNS-R 
rs(95% CI) P value rs(95% CI) P value 
PROMIS SoI - - -.65(-.81/-.40) <.001 
LSNS-R -.65(-.81/-.40) <.001 - - 
Age1 -.07(-.40/.28) .709 .07(-.28/.40) .717 
CFQ-R Domains 
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1. One participant is missing age. 






of ‘socializing’: hanging out with friends and/or family, face-to-face, virtual, and mobile 
communication, participating in church, going to parties, networking, entertaining, 
having meals with others, and interacting with others. Only one participant did not feel 
socialization was important but stated it is because he considers himself a homebody. 
Socialization was highly valued by the other 16 participants.  
• “I feel like we were created to interact with others and have friends and have 
family.” – 32-year-old female with CF 
• “It's [socialization] very high on my list of priorities in terms of being able to 
have what I call normal interactions.” – Adult female of unknown age with 
CF 
• “It [socialization] means a lot. It just kind of helps life go by smoother.” – 57-
year-old male with CF 
• “Well, the interaction with others helps me mentally to feel positive, to feel 
like a part of the group and a part of the world and a part of humanity. CF 
can certainly make you feel like a non-human at times and having friends and 
getting together with people and doing things and doing quote-unquote 
typical, normal activity makes me feel good about myself and good about the 
things that I'm able to accomplish.” – 50-year female with CF 
Social Support. Participants reported the importance of receiving social support 
from their family, spouse or significant other, friends, children, the CF care team, and CF 
support groups. All participants (100%) spoke about receiving social support, which 
included others being available and dependable, others understanding CF and related 






confide in someone, receiving encouragement from others, having others remain involved 
in their CF care, and not feeling embarrassed about CF-related symptoms among 
members of their support team. While participants reported having a positive support 
system in place, some reported negative experiences within the support system as well. 
These included the perception of a lack of concern from others, members of their support 
system making negative comments about the participant’s body or health, having no local 
support, or feeling there was dysfunction within their support system. Overall, social 
support was an important aspect of the participants’ lives. 
• “Thankfully, I found someone who does [accepts her for who she is] and 
supports me in whatever I do and everything, and goes to appointments with 
me and helps me with my meds and all that good stuff.” – 24-year-old female 
with CF 
• “I mean, because socialization is a big part of having CF, because, if you 
don't have a support system (...) there's not really more of a reason to take 
care of yourself and make sure that you're healthy. Because sometimes you 
feel like, "Well, what's the point?" – 28-year-old female with CF 
• “My sister (…) doesn't communicate or show any concern with my CF, or 
getting to know what I've experienced.” – 54-year-old female with CF 
Theme #2: The effect of CF on socialization 
The majority of participants (n = 13 [76%]) reported some form of CF-related 
socialization challenges, such as interference due to treatment regimens, fatigue, 
difficulty making friends, fear of catching illnesses from others, environmental factors 






reported that challenges and interferences with socialization decreased with age as a 
result of becoming more comfortable and verbal about limitations.  
• “I didn't have the typical social interactions with girls and I had to learn that 
typical middle school social interaction in my 40s because if you don't learn it 
then, you get to learn it later in life, at least that's what I've found. And so, I 
was very delayed socially, but I made up for it in college.” – 50-year-old 
female with CF 
Participants that expressed little (n = 6 [35%]) or no (n = 4 [24%]) CF-related social 
interference tended to verbalize they had milder disease or minimal symptoms and/or 
treatments.  
• “So, my CF is extremely mild, so it really hasn't had any effect on being able 
to socialize with people.” – 29-year-old female with CF 
Participants reported embarrassment from CF-related symptoms, such as coughing, 
sputum production, and malodorous bowel movements. Reports of CF’s interference with 
socialization ranged from not changing their socialization patterns to having significant 
effects on their socialization, with many participants describing detailed accounts of their 
challenges related to socialization.  
• “I just was coughing up stuff all the time. And I felt very insecure being 
around others because I know when I hear someone, you know, make a 
productive cough, it grosses me out and I don't want to be around that, so that 
fact that I was doing that all the time it's made me feel like not wanting to be 






• “A girl who I was in school with (…), her family knew that I had CF and her 
dad said something to her at one point about being cautious about not 
becoming too close friends with me because I was likely to die and he didn’t 
want her to have to cope with the loss of a friend.” – Adult female of 
unknown age with CF 
• “I get bad anxiety [when planning an outing]. Usually I just cancel before I 
even can tell if something's legitimately wrong because I think (…) "Okay, 
what if something happens or I can't hang out that long?" (…) It's really, 
really hard.” – 29-year-old female with CF 
• “Sometimes I just feel like I hardly have the energy to do anything, so being 
out for more than about 30 minutes is really weary on me.” – 24-year-old 
female with CF 
Theme #3: Feelings of Isolation 
Three subthemes were noted under the theme ‘Feelings of Isolation.’ These include SoI 
resulting from CF, a lack of understanding from others regarding CF symptoms and the 
limited ability to participate in social activities, and invisible illness from participants 
expressing that others do not understand they may feel sick because they do not 
outwardly appear ill. 
Subtheme: Social isolation resulting from CF 
For some adults with CF (n = 6 [35%]), feelings of SoI were present as a result of not 
being able to reach out to others or having a small support system, infection control 
guidelines in place for people with CF, being hospitalized without visitors, being the only 






perception that others were inconsiderate or not understanding. Some participants denied 
feeling isolated from others and attributed this to positive thinking and/or large support 
systems (including CF-specific support systems); others described that feelings of 
isolation improved as they got older.  
• “It was very, very isolating [having CF]. I did not know a single person with 
CF growing up, and I still don't really personally know anybody with CF.” – 
Adult female of unknown age with CF 
• “Kind of hard to explain because I'm just so used to it [feeling isolated]. It 
doesn't strike me as odd or abnormal. But yes, it's very lonely anyway. 
Especially if you're the only person in the family that has it [CF].” – 32-year-
old male with CF 
• “I would say that when I was a child, I felt extremely isolated. As an adult, I 
have not felt as isolated. As a married person, before I had a child, I felt very 
isolated. But having a child really didn’t help me to bond with other people in 
my age and my stage of life, so there's times I have felt isolated (…) But in 
general, I don't as much anymore.” – 50-year-old female with CF 
Subtheme: Lack of understanding from others 
Participants often perceived a lack of or unwillingness of others to understand multiple 
aspects of CF (n = 8 [47%]), including the disease process, symptoms such as fatigue or 
coughing, treatment regimens, and how dangerous a simple viral infection can be for 
them. Participants spoke to how frustrating this lack of understanding could be: 
• “They don't understand why I can't walk as fast as them or do certain things.” 






• “Well I feel like with my family it's definitely a challenge because I have two 
sisters and they don't have CF. I think it's hard to get them to understand 
when I don't have energy or the time that I do have energy just how much that 
time means to me to actually hang out and socialize and interact. I guess with 
my friends it's kind of the same concept.” – 29-year-old female with CF. 
• “But they don't always understand I think, that being in that large of a crowd, 
isn't always the best for me.” – 32-year-old male with CF 
Subtheme: Invisible Illness 
Some (n = 5 [29%]) participants felt as if others did not see them as ill because they do 
not physically appear ill (“invisible illness”). These feelings have caused withdrawal of 
the person with CF or feeling as if they could not express how they are feeling to loved 
ones. Looking physically healthy has led to misunderstandings or unrealistic expectations 
for the participants: 
• “Yeah, I feel like I have to have oxygen or wear a mask or not put myself 
together for people to realize like, this is how I feel.” – 29-year-old female 
with CF 
• “You know, sometimes there's things I can't do, and if you saw me, I do not 
look sick at all. I do not look like anything anybody would look like that's sick 
and that's hard for people to comprehend, but at the same time, I can do other 
things, but I can't do that, and that's also hard for people to understand. (…) I 
mean, people just don't understand.” – 50-year-old female with CF 
• “I don't look sick therefore, I must have the same energy level as they do.” – 






Theme 4: Importance of CF-Specific Support 
The majority of participants (n = 13 [76%]) were involved in some form of CF-specific 
support group, either from an online support forum or social media (SM) platform. 
Participants found the support group or SM sites comforting because they were able to 
connect with others who they felt could relate to them and understood the challenges 
from CF, so they did not feel as alone and found the experience to be uplifting and 
encouraging. 
• “Whenever your health has declined, like when there are health issues I think 
that it is helpful to have support [from others with CF] when you need it.” – 
32-year-old female with CF. 
• “Seeing and finding other people [with CF] and following their pages and just 
seeing their experience and feeling like there's some degree of community 
around it and it’s not quite so isolating.” – Adult female of unknown age with 
CF 
• “I do think it helps having somebody who knows exactly how you feel. Who 
has the same symptoms, and the same problems, because if you don't really go 
through it, you don't really understand.” – 46-year-old female with CF 
Two participants stated they had undesirable experiences on the SM sites due to 
negativity, foul language, harassment, and bullying, but the majority reported positive 
experiences. A small number of participants (n = 4 [24%]) no longer used the support 
groups or never have accessed them. 
• “There are a few people that just make you want to get off of it [online CF-






They make jokes of serious issues, things like that.” – 46-year-old female with 
CF 
Theme 5: COVID-19-related socialization and support 
While almost half of the participants (n = 8 [47%]) reported negative effects on their 
social lives from COVID-19, the majority (n = 9 [53%]) reported either no or minimal 
change or felt neutral toward how COVID-19 has changed their socialization. No 
participants reported changes in support, but some noted the means of receiving support 
changed (i.e.changing to video chats versus in-person support). Negative effects reported 
included feeling isolated or feeling cut off from socialization, missing face-to-face 
interactions with family and friends, concern about children having to isolate from 
friends, increase in depression or anxiety, feeling scared, frustration with others not 
wearing masks, and feeling stuck at home.  
• “Post-COVID it's been kind of depressing, because we have all been trying to 
stay away from each other, just because my sister and I do have CF.” – 46-
year-old female with CF 
• “I was wanting to actually go out and do more things. I felt like I wanted to 
really push myself socially since I do have bad anxiety. Even being in a 
relationship, just actually wanting to go out with him whether it's simple, just 
like going to dinner somewhere and sitting or going to a movie or whatever. 
Just being outside and I definitely can't do that now so that's been, kind of it 
feels almost really not fair because I have to stay isolated.” – 29-year-old 






• “It's scary. I definitely want to go out and do something, but the moment I see 
people aren't wearing masks, or there's a stranger being really close, I feel 
there's no point of going out anywhere.” – 24-year-old female with CF 
• “Oh, cut it (socialization) off completely, almost completely. I mean, (…) it's 
been terrible.” – 50-year-old female with CF 
Participants that reported minimal or no changes or were neutral toward COVID-19-
related effects on socialization stated they were cautious but continued to socialize face-
to-face. Social distancing guidelines and wearing masks were not novel practices to 
participants, as they have been living with infection control precautions for much or all of 
their lives to limit infections exposure. They also reported finding relief with not having 
to meet other’s expectations, wanting to remain positive, or that COVID-19 was not yet 
affecting their location at the time of the interview, which took place toward the 
beginning of the pandemic.  
• “As far as like some of the other things that happened, like no more 
handshaking, that did not bother me (…),wearing a mask in public, that 
wasn't new. I didn't do it in public. But just wearing a mask when you walk 
around, that was not a major change for me either. In some ways I think it's 
maybe gave people a little bit of introspection about what it's like to maybe 
live with a compromised immune system.” – 32-year-old male with CF 
• “Oh yeah, this is all just like normal to me.” - Adult female of unknown age 
with CF 
• “I'm lucky that we're locked in and doing virtual things, because the 






worrying about being around other people that might get me sick 
somehow.  So, it's just a lot more convenient to do everything virtually right 
now.” – 24-year-old female with CF 
Triangulation of Mixed-Methods Data 
 Overall, results of the MMR analysis shows little divergence. Results indicate that 
as a whole, participants did not experience high levels of SoI and had good social support 
systems in place. Many participants denied feelings of SoI or voiced that they 
experienced these feelings when they were younger, but as they got older feelings of 
isolation disappeared; this was not reflected in the quantitative data. Participants 
reporting satisfaction with their support system and having minimal or no feelings of 
subjective SoI had lower PROMIS-SoI scores and higher LSNS-R scores, indicating less 
subjective and objective SoI. Those who spoke about dissatisfaction with their support 
systems also tended to verbalize feelings of SoI during interviews. These participants had 
higher PROMIS-SoI scores and lower LSNS-R scores, indicating higher levels of 
objective and subjective SoI. Data triangulation examples with quotes, PROMIS-SoI, and 
LSNS-R scores can be found in Appendix E. 
Discussion 
 This novel study explores the feasibility of a parallel mixed-methods approach to 
develop a preliminary characterization of SoI in adults with CF. Through analysis of 
quantitative, qualitative, and triangulated data, we were able to determine the feasibility 
of this study to aid in the design of future studies on a larger scale, as well as gain an 
initial description of how SoI is experienced by this population. 






 The response rate of 22.2% did not meet our initial goal of 50%. This may be a 
result of the short recruitment period (three months); additionally, recruitment began only 
three months after the start of the COVID-19 pandemic. There is potential that with a 
longer recruitment period, higher recruitment rates will be reached. It may be beneficial 
for the investigator to have an in-person presence at the clinic to speak to potential 
participants about the study. With 94.1% indicating an interest in future, similar studies 
and 79.4% willing to take part in an interview, there seems to be an interest in this 
ongoing research.  
 Given 12 potential participants opened the survey and did not begin or complete 
the survey, consideration will be given to providing shorter surveys in different waves 
instead of one long survey. Physical and mental fatigue and busy schedules may create 
difficulty with completing longer surveys; breaking the survey into various parts may 
improve recruitment.   
 During the qualitative portion, participants did not report feeling the survey or 
interview was too long. Participants provided beneficial feedback that will be useful for 
revising the survey and interview guide for future studies. While all participants felt the 
survey and interview questions were appropriate, the feedback they provided will help to 
strengthen future studies.   
Subjective and Objective Social Isolation 
 Participants with more subjective SoI tended to have more objective SoI as 
demonstrated through a smaller social network or decreased interactions with the 
network. Overall, this sample did not demonstrate high levels of either subjective or 






agree to take part in the interview process. Based on the clinical characteristics and 
statements made during interviews, study participants represent a sample of the CF 
population with fewer health complications when compared to the CF Patient Registry.3 
In 2019, people with CF in the CF Patient Registry had a mean FEV1 of 78.7, a mean of 
18.3 hospital days related to pulmonary exacerbations (in those with hospitalizations), 
10.9% required oxygen, and 52% were working full or part time.3 Not all participants 
were able to report their last FEV1 actual value, so we were unable to obtain a mean for 
this sample, but 50% had a FEV1% of  70%. The majority (55.9%) of participants were 
not hospitalized in the past year, 5.9% required oxygen, 55.9% were working full or part 
time, and 91.2% have not required a lung transplant or placement on the waitlist for one. 
Those with moderate or severe illness may have been less likely to take part in this study 
due to fatigue, illness, time restrictions, or COVID-19-related issues. It is possible that 
those with more severe illness experience higher levels of SoI, but it cannot be 
determined from this small sample.  
 During interviews, participants voiced feelings of SoI, not being understood by 
others, and not being taken seriously because they “do not look sick”. This phenomenon 
has been found in other chronic illness populations who may not outwardly appear sick, 
including people with systemic lupus erythematosus, chronic headache, and chronic 
fatigue syndrome.35-37 Participants felt less isolated when having a strong support system 
in place and/or connecting with others who have CF through online social support 
groups. Strong support systems in people with CF have demonstrated its benefit by 
increasing QOL and decreasing physical and mental health symptoms.10 Even when 






have restrictions face-to-face social support from one another; technology may be a 
bridge to provide these connects in a safe fashion. Future research should focus on 
technology-based support interventions to reduce SoI, as they have been found to 
significantly decrease SoI in those with chronic illness.38 
Preliminary Signals of SoI Predictors 
 We were able to explore preliminary signals of SoI predictors; however, this data 
is considered cautiously given the small sample size. While age was not correlated with 
subjective or objective SoI, age emerged as a potential predictor during interviews, as 
decreased feelings of SoI with age was verbalized among older participants. This finding 
is inconsistent with studies examining SoI in people with other chronic diseases, such as 
multiple sclerosis (MS) and Parkinson’s disease (PD), which found that SoI increased 
with disease progression.39,40 However, it is important to consider that MS and PD are 
typically diagnosed later in life; CF is typically diagnosed early in life, which may 
account for these differences. Potentially, managing a lifelong illness has improved 
coping skills, support utilization, and outlook on life.  
 Subjective isolation was significantly higher in those who were not married or 
with a partner, suggesting that support received from a romantic partner is an important 
aspect of living with CF. This corresponds with a qualitative study indicating social 
support is the most important perceived aspect of a romantic relationship.41 Females had 
significantly higher objective SoI scores, indicating the presence of a larger support 
network. This is consistent with literature suggesting that females may receive social 
support to a greater extent compared to males.42,43 Females may be more likely to reach 






While there was not a significant difference in subjective and objective SoI 
between those who were working and those who were not, those who were working had 
higher PROMIS SoI scores (p = 0.56); there is potential that an adequately powered 
sample size will find those who work have significantly less subjective SoI. Working 
potentially expands one’s social network, which may explain previous studies finding 
improved social functioning and increased perceptions of social support among working 
participants.10,44 
 When exploring the effects of COVID-19, those who saw or heard from others 
less had significantly lower subjective and objective SoI scores compared to those 
receiving more support during the pandemic. The majority of participants reported 
minimal or no COVID-19-related change to socialization; those who experienced distress 
reported their socialization was greatly affected. Participants who did not report a change 
in socialization felt that COVID-19 restrictions were nothing new, as they were used to 
wearing masks and restricting activities. Interviews took place relatively soon after the 
beginning of the pandemic, and those reporting significant social distress were struggling 
with adapting to the ‘new normal’. These findings further compliment the finding that 
support and socialization is vital in adults with CF.  
 Preliminary signals of potential relationships were found between CFQ-R scores 
and subjective and objective SoI. An increase subjective SoI was associated with lower 
physical, emotion, treatment, health, social, body, and role domains scores; increased 
LSNS-R scores were associated with higher emotion domain scores. Those with lower 
physical and health domain scores likely experience more symptoms or perceive poor 






the ability to attend social functions. For the emotion domain, it is possible that either 
emotional dysfunction decreases the desire to socialize or the lack of socialization results 
in emotional distress. These findings are consistent with CF literature demonstrating 
relationships between lower social functioning domain scores and poorer physical and 
psychological health.45 This relationship should be explored further to identify how 
emotion and SoI correlate with each other.  
 Increased treatment burden likely causes SoI from a limited ability to socialize 
due to complex and time-consuming therapeutic regimens. Planning around multiple 
therapies, such as aerosol medications, intravenous therapy, and airway clearance, may 
be taxing on a person with CF, reducing the ability or desire to socialize. CF literature 
indicates that lower treatment burden domain scores are related to increased social 
support,45 which may be related to increases in socialization.  
 Social functioning measures a component of socialization related to the ability to 
go out with friends, comfort with discussing CF with others, and how one feels others 
view their CF;46 therefore, it is not surprising that a potential relationship exists. 
Participants who scored lower in the social functioning domain likely face social distress 
and experience higher levels of SoI due to the physical and psychological health 
challenges that may accompany CF. This correlates with CF literature suggesting poor 
social functioning scores leads to decreased physical and mental HRQOL.45 
 A potential explanation for lower body domain scores and higher subjective SoI 
scores may be those with poor body image or a negative self-image are less likely to 
socialize or participate in events. It also can suggest that those with poorer body domain 






such as not maintaining weight, having procedural or surgical scars, or feeling self-
conscious about CF-related symptoms.  
 The potential relationship between subjective SoI and the role domain is likely 
complex. An adult with CF may be trying to manage various aspects of life, such as 
parenthood, marriage, and a career simultaneously while managing a chronic illness. 
There may be role confusion related to the spouse being the only care taker of the home 
or providing income. During times of acute illness, an adult with CF may feel conflicted 
between caring for themselves and their family, leaving them confused about their role 
within their family.  
Implications 
 Practice 
Given the correlations between objective and subjective SoI, assessing one’s 
social network and support system may help to identify those at higher risk for SoI. This 
can lead to referrals to support groups, potential outlets to connect with others that have 
CF, and emphasizing the importance of socializing where appropriate. Almost all 
participants, with the exception of two, referred positively to using CF-based social 
network and the support the found from others. This indicates the importance of assessing 
access to these sites or providing resources with the potential different support groups. 
While we do not know much about SoI yet in this population, it is apparent that social 
support and socialization is an important part of living with CF. People with CF that are 
at high risk for SoI can receive beneficial support from a psychologist specializing in 
chronic disease processes to guide the patient in developing positive coping mechanisms 







There is a paucity of literature on SoI in adults with CF. To our knowledge, this is 
the first study to explore this construct in this population. Recent studies investigating SoI 
in other chronic illnesses, such as MS and PD, suggest that this is a new and emerging 
topic of interest among those with chronic illness.  
Because adults with CF are living longer, there is a shifting focus on improving 
QOL from a holistic point of view, expanding upon psychological, emotional, and social 
health. While this study provides limited information, SoI needs to be investigated in a 
larger population and in a more clinically diverse population; it can be hypothesized that 
those with more severe illness experience more SoI as with other people with chronic 
illness.39,40 Longer recruitment times and more face-to-face encounters with potential 
participants can possibly help recruit a more diverse population.  
We need to explore how SoI affects those with varying severities of CF to 
understand which groups are at higher risk in order to prioritize interventions centered on 
decreasing perceptions of SoI. Longitudinal studies can allow us to monitor SoI over time 
to identify its effects on physical and mental HRQOL using the CFQ-R. By 
understanding how SoI presents in those with CF we can begin to design interventional 
studies centered around technology-based support, psychosocial support groups, and 
asynchronous peer support groups, as these have been found to significantly decrease 
feelings of SoI.38 
Limitations 
 A major limitation of this study is the small sample size. While a focus of the 






people with CF experience SoI. Having a large and adequately powered study may 
provide further evidence related to the preliminary signals gained from this study. 
Additionally, this study does not provide a generalizable representation of the CF 
population. In 2019, 51.8% of people with CF were male, whereas our sample was 
predominately female (73.5%). Sample diversity related to race and ethnicity is unclear, 
as 94.1% described themselves as White but 5.9% selected ‘prefer not to answer’. Given 
that 4.7% of the CF population is Black or African-American and 3.8% includes other 
racial groups,3 it is possible that the participants who did not answer this question were 
fearful of being identified due to the small percentage of patients with CF who are not 
White. Future studies will explore various ways to ask about race and ethnicity in order to 
understand how different cultures experience SoI.  
 The LSNS-R has not been validated in younger populations, potentially creating 
another limitation, but it has demonstrated the ability to assess objective SoI in older 
populations. This instrument was chosen to assess objective SoI because of its assessment 
of the social network, allowing us to explore how one’s social circle relates to subjective 
SoI. While the PROMIS SoI scale assesses subjective SoI, we need to further explore its 
capability to adequately measure this concept in those with chronic and progressive 
illnesses.  
 Lastly, the timing of this study compared to the beginning of the COVID-19 
pandemic possibly altering perceptions of SoI. Data collection began in June of 2020, 
only three months after the beginning of the pandemic. This timing potentially changes 
how participants answered many of the questions related to subjective and objective SoI, 






burden on participants who were interviewed, it cannot be assumed this applies to those 
who were not interviewed.  
Conclusion 
 This study provides our first glimpse into how the adult CF population 
experiences SoI. While we did not find high levels of SoI in this group of participants, 
socialization was identified as critical to individuals with CF. It will be important to 
explore this concept in those with more severe illness and with larger sample sizes. This 
MMR approach is feasible for future studies; however, longer recruitment periods, 
distributing surveys in different waves, and adding the recommendations from the 
participants will create a more robust study. Given the detrimental effects of SoI, it is 
worthwhile to develop a deeper understanding of how it presents in this population in 
order to develop interventions that can circumvent SoI to improve QOL. 
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The Experience of Social Isolation in Adults with Cystic Fibrosis 
Interview Guide  
Pre-interview Script 
 
Before the interview, participants will be provided with the following script: 
 
 This interview is part of a research study exploring how adults with cystic fibrosis 
socialize and interact with those they care about and will last approximately 30-45 
minutes. The goal of this study is to understand how having CF affects adult patients’ 
ability to engage in social experiences with family, friends and other people that are 
important to them. This interview will be audio recorded and transcribed. Your responses 
will remain confidential. The only foreseeable risks are the potential loss of 
confidentiality and that some of the questions may cause emotional discomfort. Your 
participation in this interview is strictly voluntary and you can skip questions and end the 
interview at any time. Your participation in this interview implies your consent. Do you 
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Qualitative Theme Codebook 
 










influences as a result 
of socializing and/or  












means a lot. It just 





others helps me 
mentally to feel 
positive, to feel like 
a part of the group 
and a part of the 
world and a part of 
humanity. CF can 
certainly make you 
feel like a non-
human at times and 
having friends and 
getting together with 
people and doing 
things and doing 
quote-unquote 
typical, normal 
activity makes me 
feel good about 
myself and good 
about the things that 
I'm able to 
accomplish.” 
CF’s effects on 
socialization 
NA Interruption of 
socialization and 
social development 
(i.e. missing social 
functions, loss of 
friends from 
inability to socialize, 
etc.) as a result of 
CF and CF-related 
treatments. 
Examples include 
“The way my body 
reacts is it doesn't 
like to have infection 
in the long run so it 
is going to produce, 
you know, it's going 
to make me cough up 
this nasty stuff every 
day. That would be 















“I didn't have the 
typical social 
interactions with 
girls and I had to 
learn that typical 
middle school social 
interaction in my 40s 
because if you don't 
learn it then, you get 
to learn it later in 
life, at least that's 
what I've found. And 
so, I was very 
delayed socially, but 




Social isolation Feeling isolated 
from others as a 




“It was very, very 
isolating (having 
CF). I did not know a 
single person with 
CF growing up, and I 
still don't really 
personally know 
anybody with CF.” 
 
“I would say that 
when I was a child, I 
felt extremely 
isolated. As an adult, 
I have not felt as 
isolated. As a 
married person, 
before I had a child, 
I felt very isolated. 
But having a child 
really didn’t help me 
to bond with other 
people in my age 
and my stage of life, 
so there's times I 
have felt isolated 
[…] But in general, I 








 Lack of 
understanding 
from others 
Feeling a lack of 
understanding from 
family, peers, co-
workers, or others 
they frequently 
interact with related 




“I felt nobody was 
paying attention to 
what I said, or 
willing to 
understand what I 
said.”  
 
“Like none of them 
truly know what I'm 
going thru because 
none of them have 
CF.”  
 
“But it is still hard 
sometimes knowing 
that they have their 
own things that 
they're going thru 
being part of my 
support system 
because I don't know 
what it is like to love 
or be married or 
anything to someone 
with CF because I'm 
the one with CF, so I 
don't know those 
feelings. And I know 
that they don't know 
my feelings of what 
it's like to wake up 
every day, and take 
a bunch of meds, 
and do a bunch of 
treatments, and go to 
three-hour appts and 
things like that.” 
 Invisible illness Sharing instances of 
others making direct 
comments, 
insinuations, or 




actually healthy, etc. 
“Yeah, I feel like I 
have to have oxygen 
or wear a mask or 
not put myself 
together for people 
to realize like, this is 







because they do not 
outwardly appear 
sick or ill.  
“You know, 
sometimes there's 
things I can't do, and 
if you saw me, I do 
not look sick at all. I 
do not look like 
anything anybody 
would look like 
that's sick and that's 
hard for people to 
comprehend, but at 
the same time, I can 
do other things, but I 
can't do that, and 
that's also hard for 
people to 
understand. It's like, 
"Well, how come you 
can sit outside at the 
pool and go in and 
out and stuff like 
that, but you can't be 
on a cruise in the 
middle of the 
Caribbean in the 
middle of the 
summer?" I mean, 









others with CF, 
including the use of 
social media, chat 
rooms, having 
family members 
with CF, developing 
close bonds with a 
friend or other 
person that has CF, 
etc. 
“It was very, very 
isolating. I did not 
know a single person 
with CF growing up, 
and I still don't 
really personally 
know anybody with 
CF.” 
 
“I have one of my 
good friends, who 
has the same exact 
mutation as I do. 
He's pretty good to 
talk to about things. 






each other in 
different ways.”  
 
“Since I've had CF 
there have been 
times when my lung 
function was going 
down and the 
doctors couldn't 
figure out why. I 
have found myself 
thinking it would be 
nice (having people 






NA Actual or perceived 
positive or negative 
changes in support 
and/or socialization 
related to the 
COVID-19 
pandemic. 
“I'm lucky that we're 




physically going in 
can be difficult, with 
stairs and all, and 
worrying about 
being around other 
people that might get 
me sick 
somehow. So, it's 
just a lot more 




“It feels a lot better 
to not have to worry 
about if somebody 
outside is going to 
randomly flip out a 
cigarette or doing 


































we have all been 
trying to stay away 
from each other, just 
because my sister 








Mann-Whitney U Comparison Tables 
Mann-Whitney U Comparisons for PROMIS SoI scores (n = 34) 












 Not married or not with a partner 









 Not working full or part time 



















  Metropolitan 









  No 









  No 








Providing social support during COVID-
19 
Someone I live with 
   No 
   Yes 
Relative, friend, or neighbor who comes to 
my place 
   No 
   Yes 
Relative, friend, or neighbor who I talk 
with on the phone 
   No 























































Mann-Whitney U Comparisons for LSNS scores (n = 34) 












 Not married or not with a partner      









  Not working full or part time 









  Medicaid/Medicare 






































Who is providing you with social support 
during COVID-19 
Someone I live with 
   No 
   Yes 
Relative, friend, or neighbor who comes to 
my place 
   No 
   Yes 
Relative, friend, or neighbor who I talk 
with on the phone 
   No 


















































































Kruskal-Wallis for PROMIS SoI Scores (n = 34) 



















 FEV1 Range  
Greater than 90% 
70-90% 
40-69% 
Less than 40% 
































10 or more 
















Since COVID-19 – the number of 
relatives, friends, or neighbors  see/hear 




























Since COVID-19 – How often do you 
see/hear from those whom you have had 
the most contact1 
Less than monthly 
Monthly 
Weekly 



















Footnote: Post-hoc Pairwise Comparisons                                                                    H p-value 






 Kruskal-Wallis for LSNS Scores (n = 34) 





















Greater than 90% 
70-90% 
40-69% 
Less than 40% 
































10 or more 
















Since COVID-19 –  Number of relatives, 
friends, or neighbors you see or hear from 


























Since COVID-19 – How often do you 
see/hear from those whom you have had 
the most contact3 
Less than monthly 
Monthly 
Weekly 




















Footnote: Post-hoc Pairwise Comparisons                                                                    H p-Value 
2. None – 5-8 

























Subjective SoI  
(as measured by the 





“I have two sisters and they don’t have 
CF. I think it’s hard to get them to 
understand when I don’t have energy or 
the time that I do have energy just how 
much that time means to me to actually 
hang out and socialize.” 29-year-old 
female with CF [PROMIS SoI 66.3, 
LSNS 28] 
 
“It’s very lonely anyway. Especially if 
you’re the only person in the family that 
has it.” 32-year-old male with CF 
[PROMIS SoI 55.3, LSNS 25] 
 
“Definitely [when asked about feelings of 
SoI], because sometimes I feel that people 
don’t understand how they’re being 
inconsiderate to me in a lot of aspects (…) 
just a misunderstanding of why I can’t go 
to things sometimes (…) but the loneliness 
is pretty hard to escape.” 24-year-old 
female with CF [PROMIS SoI 59.6, 
LSNS 30] 
 
“Sometimes, I guess it’s a little hard (…) I 
feel like sometimes they just don’t get it at 
the same time, because they don’t have to 
experience it [having CF]. And I guess 
sometimes it’s hard for me to explain 
what’s going on.” 28-year-old female 
with CF [PROMIS SoI 44.4, LSNS 39] 
 
“Socialization is a big part of having CF, 
because, if you don’t have a support 
system, then you don’t really have (…) 
there’s not really more of a reason to take 
care of yourself and make sure that you’re 
healthy. Because sometimes you feel like, 






female with CF [PROMIS SoI 44.4, 
LSNS 39] 
 
“Really through my entire childhood, I 
was really confidential about it (having 
CF) (…) I didn’t want people to view me 
as being weak or sick (…) I think I had 
been very deeply affected by something 
that happened when I was a kid (…) A girl 
who I was in school with (…) her family 
knew I had CF and her dad said 
something to her (…) about being 
cautious about not becoming too close 
friends with me because I was likely to die 
and he didn’t want her to have to cope 
with the loss of a friend (…) so it has been 
a journey for me (…) to try and figure out 
how to talk about it more comfortably.” 
Female of unknown age with CF 
[PROMIS SoI 39.1, LSNS 51] 
 
“I’m pretty social. I get together with 
friends. We go out to dinners…and those 
that don’t feel comfortable [due to 
COVID], we actually have a  Zoom 
meeting (…) I usually have a lot of people 
over (…) I’d say I’m pretty social in that 
way.”  54-year-old female with CF 
[PROMIS SoI 33.9, LSNS 47] 
 
“Times like that [having exacerbations or 
concerning symptoms] I’m like it would 
be nice to talk to somebody, who (…) is 
kind of is going through that.” 32-year-
old female with CF  [PROMIS SoI 33.9, 
LSNS 55] 
 
“I don’t look sick; therefore, I must have 
the same energy level as they do. And I 
don’t think they understand…with this 
whole mask thing [COVID 
recommendations] (…) they don’t 
understand the importance of wearing a 
mask.” 54-year-old female with CF 







“I love my support system (…) but it is 
sometimes hard to know that (…) like 
none of them truly know what I’m going 
through because none of them have CF.” 
24-year-old female with CF [PROMIS SoI 
33.9, LSNS 51] 
Objective SoI  





(Participants as a whole 
do not demonstrate a 
significant risk for SoI) 
“I recently joined a support group on 
Facebook. And that’s been kind of helpful. 
It was, it let me see that finally, that other 
people did understand what it’s like.” 32-
year-old male with CF [PROMIS SoI 
55.3, LSNS 25] 
 
“I’ve gone through a lot of friends just 
because just being in the hospital all the 
time takes away from forming any sort of 
friend groups (…) I maybe have one 
friend (…) that so far has been really 
supportive and completely understands 
that my CF, she doesn’t judge if I need to 
talk to her about things. I feel like she’s 
one person that I can actually confide in.” 
29-year-old female with CF [PROMIS SoI 
66.3, LSNS 28] 
 
“I have a few friends that I call and we’re 
pretty good at staying in touch and all, 
that definitely helps to have at least four 
people I can really call or text. Because 
otherwise I do get pretty lonely.” 24-year-
old female with CF [PROMIS SoI 59.6, 
LSNS 30] 
 
“That’s [socialization] very important. I 
have lots of friends, lots of family. We try 
to get together. Obviously, with COVID, 
not a much right now. But I’m very active 
socially. I try to do as much as I can.” 41-
year-old female with CF [PROMIS SoI 
33.9, LSNS 38] 
 
“Having friends and getting together with 
people and doing things and doing quote-
unquote typical, normal activity makes me 
feel good about myself and good about the 






when I was a child I felt extremely 
isolated [...] but in general I don’t 
anymore (…) I finally have a really good 
support system” 50-year-old female with 
CF [PROMIS SoI 53.1, LSNS 39] 
 
“The more I socialize, the better.” 32-
year-old female with CF [PROMIS SoI 
44.4, LSNS 46] 
 
“Not that I like getting sick, but it’s nice 
that when you are sick or need prayers 
there’s just tons, thousands even, that are 
praying for you and checking in on you 
(…) that just really makes me feel very 
loved and people caring for me.” 54-year-
old female with CF [PROMIS SoI 33.9, 
LSNS 47] 
 
“It [socialization] means everything. I 
think it helps to have people that support 
you, that you can cry to, talk with and 
family means a lot to me. I’m very close to 
my family (…) I’m satisfied, I have a good 
support system. I have a good family, lots 
of people I can call on if I need any help 
or advice or anything like that.” 46-year-
old female with CF [PROMIS SoI 50, 
LSNS 49] 
 
“I’m not really on any online support 
groups. I kind of sought that out when I 
was initially diagnosed and received good 
support that time, but it’s just not 
necessarily something I need at this point 
(…) I just felt like I wasn’t facing the same 
needs as a lot of those people.” 45-year-
old female with CF [PROMIS SoI 33.9, 
LSNS 50] 
 
“I just think it [socialization] is important 
for everybody no matter who they are to 
have good friends (…) if you have people 
who really care about you and who are 
kind and respectful and who help you, just 






be there for you, that greatly adds to your 
joy in life .I’m thankful I that I know the 
importance of socialization.” 32-year-old 


































Overview of Each Manuscript’s Contributions to Answering the Overarching 
Research Question 
 
 The first manuscript, Social Support and Social Isolation in Adults with Cystic 
Fibrosis: An Integrative Review, served as a critical starting point for this dissertation. 
This review exposed the dearth of literature exploring SoI not only in adults with CF, but 
among other chronic illness populations.1 Considering this population experiences 
progressive physiologic symptoms and are at increased risk for psychological illness, 
there is a clear need to understand how challenges faced by adults with CF contribute to 
SoI.2-4 While there is a lack of empirical evidence describing this concept among adults 
with CF, information regarding social spheres was elicited from this review. Poorer 
physical and mental health were primary key factors related to poorer social functioning,1 
which supports the need to explore this area further. 
 The conceptual idea for the second manuscript, Coping in Adolescents and Adults 
with Cystic Fibrosis: An Integrative Review, was developed during the interview process 
of the dissertation study.5 While coping was not a main theme found during these 
interviews, there was preliminary evidence indicating that coping may play a significant 
role in how adults with CF perceive and respond to SoI. Because of the wide age range of 
dissertation study participants, adolescents were chosen to be included in this review to 
explore connections of coping styles developed during adolescence and transition to adult 
care. Evidence suggests differences of coping styles between these age groups but the 
pattern deserves further exploration.6 The results of this review indicate that while some 
coping strategies have positive outcomes, such as positive reappraisal, each is dependent 






scale MMR studies exploring SoI, as coping strategies may be an integral part of 
socialization and the social network.  
 The dissertation manuscript, The Experience of Social Isolation in Adults with 
Cystic Fibrosis: Results of a Mixed-Methods Feasibility Study, provided a preliminary 
look into how adults with CF experience subjective and objective SoI, as well as provide 
feasibility data to guide future studies.7 Main findings indicate that similar studies on a 
large scale are feasible with revisions to recruitment and survey/interview questions, 
subjective SoI scores are likely correlated with objective SoI scores, participants in this 
study did not experience high levels of SoI, socialization and social support are an 
important aspect in their lives, and that CF-centered support potentially decreases 
feelings of SoI. However, patients with moderate or severe CF may be more likely to 
experience increased SoI, which was not captured from this healthier participant sample. 
A more diverse sample may shed some light on how clinical status affects SoI during 
future studies. 
 There were preliminary signals that identified potential predictors to SoI, 
including sex, marital status, work status, social network size, physical symptoms, 
emotional status, treatment burden, health perception, social functioning, body image, 
and role. Future studies should further explore these possible predictors of SoI.   
Limitations of Dissertation and Lessons Learned 
 One of the biggest limitations of this dissertation was the multiple influences of 
the COVID-19 pandemic. This affected the investigator’s ability to be on-site at the CF 
clinic to actively participate in the recruitment process. This would have been a great 






participants and answer any questions. Not only did COVID-19 change recruitment, it 
more importantly may have changed participant’s perceptions of SoI. While the majority 
of participants did not feel COVID-19 greatly affected them, the pandemic was only 
starting to impact the areas where the majority of the participants were living at the time 
of the study. Interview questions consisted of pre-COVID-19 and post-COVID-19 
questions, but it may have been difficult for participants to recall pre-COVID-19 answers. 
A huge lesson was learned about clearly distinguishing which time frame was being 
referred in both the survey and interview questions.  
 Another limitation is the concept of SoI itself. This abstract concept is rather 
intangible and open to one’s own interpretation. It was important, yet difficult, to 
operationalize this concept at the beginning of dissertation due to the considerable 
variations in terminology and definitions. Multiple sources and frameworks were 
considered to help the investigator find the best fit to answer the research question. While 
this was a challenging process, the importance of having a concrete concept 
operationalized was emphasized. 
 As mentioned in the dissertation manuscript, there are limitations concerning 
generalizability of the results given the relatively healthy nature of the participants. 
Additionally, males were not heavily represented and it is unknown if there were 
participants answering the survey who were not White. Having a sample size diverse in 
clinical status, percentages of sex, race, and ethnicity similar to the general CF 
population, and a sample from a more varied geographic distribution can allow us to gain 






 Many other lessons were learned throughout this process. The importance of 
collaboration and team science were critical to completing not only my dissertation study, 
but also my compendium. As a novice researcher, this allowed me to gain skills 
necessary to communicate, request and receive feedback, and watch and learn from 
expert researchers. The importance of flexibility cannot be overlooked as the 
investigator’s initial proposal and recruitment plan were heavily revised due to COVID-
19; the dissertation committee demonstrated the importance of going back to the drawing 
board with an open mind and flexibility.  
Importance of Model to Guide Overall Findings 
 Multiple frameworks and conceptual models were explored for their approach of 
SoI as both an objective and subjective concept. Because of the variability in how SoI is 
operationalized, it was important that the conceptual model outline differences between 
subjective and objective isolation to best delineate between these two interrelated 
concepts. Cornwell and Waite’s model of SoI was ultimately selected because it 
approaches SoI from both subjective and objective points of view.8 This model was 
identified as the strongest candidate to help corroborate or refute the hypothesis that 
adults with CF experience objective and subjective SoI as a result of symptoms and 
treatments. By exploring one’s social network for objective SoI and perceptions and 
feelings of isolation and loneliness for subjective SoI, the investigators were able to 
obtain a preliminary description of the prevalence of SoI in adults with CF. Using 
Cornwell and Waite’s conceptual model of SoI aligned with research question and study 







 Ongoing research into how adults with CF are impacted by SoI is justified to 
understand the prevalence of the problem, physiological and psychological effects of SoI, 
and ways to mitigate these effects can improve care, outcomes, and QOL. A larger study 
with a more diverse sample may be beneficial to explore preliminary results of this study 
further, provide insights and data not elicited from this sample, and provide knowledge 
that can inform interventions aimed at improving social support and decreasing SoI. This 
data can be used to design longitudinal studies that explore effects of SoI over time on 
clinical indicators, outcomes, and CFQ-R domains. 
 Considering infection control guidelines recommend people with CF segregate 
from others with CF, technology-based and virtual support interventions are prospective 
sources of support.9,10 Technology and support-based interventions have shown to 
significantly reduce SoI in younger adults, providing a potential starting point.10 While 
increased social media is was correlated with increased SoI in young adults in the general 
population, literature suggests it may improve care in those with chronic illness.11-13 After 
first gaining a robust picture of SoI in adults with CF, exploring feelings related to social 
media use can elicit more data to inform future interventional studies aimed at social 
support and decreasing SoI. While it was not used in the dissertation study, preliminary 
data was obtained on how social media use and satisfaction relates to SoI during the 
study survey. This data will be used as part of the investigator’s next steps regarding her 
research trajectory. 
Contribution of Research to Health, Nursing, or Interprofessional Sciences and 
Clinical Care 
 
 SoI is emerging in the literature, even more so due to COVID-19 social distancing 






with CF. Research investigating social support’s effect on CF is of recent interest 
demonstrated by emerging literature, indicating that social spheres in people with CF is 
gaining traction.14,15 As this dissertation indicates, objective SoI, which is closely related 
to social support, is likely correlated with subjective SoI.7 Those with smaller social 
networks experienced higher levels of perceived isolation, indicating there is a vital link 
between these concepts that may play an important role in QOL.  
 While there are many limitations to this study, its methodology is feasible to 
approach future large-scale work that can confirm and explore these findings more in-
depth, along with extracting new data, ideas, and predictors of SoI to help identify those 
at high risk. This study is the first of its kind attempting to describe SoI in adults with CF 
and determine its prevalence. While this sample indicates that SoI is not problematic in 
this population, an adequately powered study may find contradicting evidence that it is a 
wide-spread concern among those with more severe illness. By using this work as a 
stepping stone for future studies, we can begin to explore interventions aimed at 
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2. not to alter the items or scoring of the CFQ-R in any way,   
3. to acknowledge the authors of the CFQ-R in any publications that include the use 
of the CFQ-R,   
4. not to distribute the CFQ-R to anyone without the explicit, written permission of 
the copyright holders,   
5. not to administer or score, or in any way provide services related to the CFQ-R to 
a third party, for a fee without the explicit, written permission of the copyright 
holders,   
6. that permission for the individual/organization named below to use the CFQ-R 
may be rescinded by the copyright holders at any time.  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99 Jonathan Lucas Street MSC 160 
Office 329 
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Recruitment Letter Provided to Participants 
 




My name is Amy Gulledge and I am a PhD student at the Medical University of South 
Carolina (MUSC) in the College of Nursing. I have been a nurse for 20 years and have 
always been very interested in improving the quality of life in adults with cystic fibrosis 
(CF). The purpose of this letter is to notify you of a research opportunity for which you 
may be eligible. The goal of this new study is to understand how having CF affects adult 
patients’ ability to engage in social experiences with family, friends and other people that 
are important to them. Data from this study will help us: 1) identify any challenges with 
socialization that people with CF may experience, 2) understand how being able to 
socialize with others affects the quality of life and health status of adults with CF, and 3) 
design future activities to improve opportunities to socialize for adult CF patients. 
 
I am recruiting potential research participants from the MUSC Adult Cystic Fibrosis Clinic 
that are interested in answering some questions about their social experiences. To be 
eligible, you must be 18 years or older and have cystic fibrosis. The study will involve 2 
parts: 1) completion of an online survey sent via email and 2) participating in an interview 
with me either over the phone or via video chat. You will receive a $5 Amazon gift card 
via email for completing the online survey. Participants that complete both the survey and 
interview portion of the study will receive an additional $5 Amazon gift card. Information 
about how to participate in an interview is provided at the beginning of the survey.  
 
If you are interested in participating in this study, you can access the survey by clicking on 
the link provided in this email or click on the following: 
https://redcap.musc.edu/surveys/?s=RAXA8J7874. If this does not work, you can go to 
https://redcap.musc.edu/surveys/ and copy and paste the following code: JJLJ3M9PA. 
Additionally, you can begin the survey by scanning the QR code below with your mobile 
device.   
 
If you have any questions about participating, please call me at (843) 792-9237 or email 
me at gulledge@musc.edu. Thank you in advance for helping us understand what we need 
to know about your ability to engage in social activities as an adult with CF and how it 
affects your life. This is an important opportunity to contribute to research that seeks to 






     Amy Gulledge, MSN/Ed, RN, CNE  
PhD Student – College of Nursing 
Principal Investigator  
 
     IRB Number: Pro001000962 










PROMIS Item Bank v2.0 - Social Isolation – Short Form 8a 
 
 
Social Isolation – Short Form 8a 
 
 
Please respond to each item by marking one box per row. 
  
23 June 2016 
© 2008-2016 PROMIS Health Organization and PROMIS Cooperative Group
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I feel that people are around me but not 











       










       










       










       














































































Lubben Social Network Scale – Revised 
 
FAMILY: Considering the people to whom you are related by birth, marriage, 
adoption, etc… 
 
1. How many relatives do you see or hear from at least once a month? 
0 = none 1 = one 2 = two 3 = three or four 4 = five thru eight 5 = 
nine or more 
 
2. How often do you see or hear from the relative with whom you have the most 
contact? 
0 = less than monthly 1 = monthly 2 = few times a month 3 = weekly 4 
= few times a week 
5 = daily 
 
3. How many relatives do you feel at ease with that you can talk about private matters? 
0 = none 1 = one 2 = two 3 = three or four 4 = five thru eight 5 = 
nine or more 
 
4. How many relatives do you feel close to such that you could call on them for help? 
0 = none 1 = one 2 = two 3 = three or four 4 = five thru eight 5 = 
nine or more 
 
5. When one of your relatives has an important decision to make, how often do 
they talk to you about it? 0 = never 1 = seldom 2 = sometimes 3 = 
often 4 = very often 5 = always 
 
6. How often is one of your relatives available for you to talk to when you have an 
important decision to make? 0 = never 1 = seldom 2 = sometimes 3 = 
often 4 = very often 5 = always 
 
 
FRIENDSHIPS: Considering all of your friends including those who live in your 
neighborhood… 
 
7. How many of your friends do you see or hear from at least once a month? 
0 = none 1 = one 2 = two 3 = three or four 4 = five thru eight 5 = 
nine or more 
 
8. How often do you see or hear from the friend with whom you have the most contact? 
0 = less than monthly 1 = monthly 2 = few times a month 3 = weekly 4 
= few times a week 
5 = daily 
 





0 = none 1 = one 2 = two 3 = three or four 4 = five thru eight 5 = 
nine or more 
 
10. How many friends do you feel close to such that you could call on them for help? 
0 = none 1 = one 2 = two 3 = three or four 4 = five thru eight 5 = 
nine or more 
 
11. When one of your friends has an important decision to make, how often do 
they talk to you about it? 0 = never 1 = seldom 2 = sometimes 3 = 
often 4 = very often 5 = always 
 
12. How often is one of your friends available for you to talk to when you have an 
important decision to make? 0 = never 1 = seldom 2 = sometimes 3 = 
often 4 = very often 5 = always 
 
 
LSNS-R total score is an equally weighted sum of these twelve items. Scores range from 





































































Participant REDCap Survey 
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